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SUSTAINABLE AGRICULTURE DEVELOPMENT IN INDIA: 
A CASE STUDY OF UTTAR PRADESH 
ABSTRA CT 
Agriculture is a critical sector of the Indian economy. It forms the 
backbone of development in the country. An average Indian still spends almost 
half of his/her total expenditure on food, while roughly half of India's work force 
is engaged in agriculture for its livelihood. Agriculture is a source of livelihood 
and food security for a vast majority of low income, poor and vulnerable sections 
of society. Given that India is still home to the largest number of poor and 
malnourished people in the world. Only a top priority to agriculture will achieve 
the goals of reducing poverty and malnutrition as well as of inclusive growth in 
India. Since agriculture forms base for a number of agro-based industries and 
agro-services, it would be more meaningful to view agriculture not as farming 
alone but as a holistic value chain, which includes farming, wholeselling, 
warehousing (including logistics), processing, and retailing. Uttar Pradesh is the 
most important agricultural state of India, not only it has the highest cropped area 
of 25,785 thousand hectares, but it has the highest number of over 21 million 
farm holdings as well. Uttar Pradesh is the largest food grain producing state in 
the country. It produces more than 41.1 million tones of food grains which is 
about 20 per cent of total food grains of the country. The state produces 38 per 
cent of India's wheat, 20 per cent of paddy, 21 per cent of sugarcane, 34 per cent 
of groundnut, 17.5 per cent of rape-seed, 8 per cent of fruits and 16 per cent of 
vegetables. Uttar Pradesh is the largest potato producer in the country, 
contributing 43 percent of the total production. In this backdrop, the study has 
been undertaken to make in depth analysis of growth performance of agriculture 
sector in India with special reference to Uttar Pradesh. Taking into consideration 
the objectives and hypotheses formed in the study, the present work has been 
planned in the following sequence: 
The whole thesis is divided into six chapters. The first chapter is 
`Introductory' which states the relevance and need of the study in the context of 
Uttar Pradesh, and outlines the objectives, hypotheses to be tested, database used, 
and methodology adopted in the study. Second chapter makes an in depth study 
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of review of literature. Third chapter analyses the agricultural growth in India vis-
a-vis its major states. Trends in agricultural growth in Uttar Pradesh has been 
analysed in Chapter four. Fifth chapter is concerned with analysis of various 
factors affecting the agricultural growth in Uttar Pradesh. The last chapter i.e., 
chapter sixth presents the summary of findings along with concluding remarks 
and suggestions for taking policy measures. Chapter-wise summary of the study 
is as follows: 
The very first chapter is Introductory' which states the relevance and 
need of the study in Indian context, and outlines the objectives, hypotheses to be 
tested, database used, and methodology adopted in the study. In India, nearly half 
of the population is dependent on agriculture for their livelihood. India has 329.7 
million hectare of geographical area out of which about 58 per cent is cultivable 
land. The net area sown is 140 million hectare and gross cropped area is 192.2 
million hectare. The net irrigated area in the country is 63.26 million hectare 
(2009-10). Agriculture is the mainstay of Indian economy because of its high 
share in employment and livelihood creation. The share of agriculture in the gross 
domestic product has registered a steady decline from 36.4 per cent in 1982-83 to 
14.6 per cent in 2009-10. Yet this sector continues to support more than half a 
billion people providing employment to 58.2 per cent of the workforce (2001 
census). It also contributes 10.59 per cent to total export of the country. The food 
grain production has reached to 218.11 million tones in 2009-10 from 50.82 
million tones in 1950-51. In the light of survey of literature the following are the 
formulated objectives of the present study:- 
1. To make a comparative analysis of agriculture sector in India with respect 
to its major states. 
2. To evaluate the agricultural growth in India in comparison to other sectors 
of the economy. 
3. To assess the level of agricultural development in Uttar Pradesh. 
4. To examine regional disparity in agricultural growth in Uttar Pradesh. 
5. To analyse the effects of different economic factors on the development 
of agriculture sector in Uttar Pradesh(U.P.). 
The study aims to test the following hypotheses: 
A 
1. There is considerable inter-state variance in the growth of agriculture 
sector in India. 
2. There is considerable inter-regional difference in the growth of agriculture 
sector in U.P. 
3. Various factors have made a significant effect on the growth of 
agriculture sector in U.P. 
The study is entirely based on secondary sources of data collected from 
different official documents and websites of Government of India and Uttar 
Pradesh. Techniques of simple statistics and econometrics have been applied for 
analysing the data and getting the results to derive logical conclusion. Besides 
simple statistics like means and coefficient of variations, the study also uses t-
statistics to test statistical significance, one-way ANOVA test to see the regional 
disparity among different regions of Uttar Pradesh, and simple regression 
analysis to establish functional relationships among the variables. The study also 
calculates annual compound growth rate for comparative analysis of variables 
between the two periods. 
The second chapter reviews the previous studies. Past studies pave the 
way for future research project. An acquaintance with earlier pertinent studies has 
been felt necessary in order to identify the unexplored part of the earlier studies, 
to develop a better understanding of the problem under present study and to 
formulate an appropriate research methodology in the light of understanding of 
the tools adopted by the earlier studies. Hence, an attempt has been made in this 
chapter to review some of the previous studies on the agricultural development in 
India. The chapter reviews the past studies undertaken in India to have an idea 
about the methodologies adopted, their findings and limitations. The review of 
the previous studies reveals that there has been decline in the growth of the 
agricultural sector during the 1990s till the recent past. This is accompanied with 
the recent decline in yield per hectare for a number of food crops. There are vast 
inter-state differences in growth rate of agriculture and even more so for food 
grains. It was found that govt. expenditure in agriculture including public 
investment and subsidy for fertilizer usage and electricity consumption for 
agriculture are the main factors affecting agricultural production in India. 
Moreover the state-wise agricultural output at current prices is significantly and 
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positively dependent on government expenditure on agriculture, fertilizer usage, 
rainfall and population. There are several limitations of the previous studies. 
Most of these studies have focused on the effect of economic reform initiated in 
1991 on the development of agriculture sector at national level and not at state or 
regional level. In addition to this these studies have focused mainly on the 
outcome and consequences of agricultural development of only green revolution 
areas of the country such as Punjab, Haryana and western Uttar Pradesh. There 
has not been made any serious attempt to analyse the agricultural development 
after reform in Uttar Pradesh. In the light of this perspective the present study has 
great relevance and importance in national as well as regional context. 
The third chapter analyses the performance of agriculture in India on 
regional basis. There has been a structural transformation in the Indian economy 
during the past few decades since the share of agriculture and allied sectors in 
total GDP has decreased from 44.3 per cent in 1970-71 to 14.6 per cent in 2009-
10. The share of industrial sector has increased from 23.7 percent in 1970-71 to 
30.2 percent in 2009-10 and services sector has increased significantly from 32 
percent to 55.2 percent during the same period. There is tremendous regional 
variation in the growth experience of Indian states with respect to the agriculture 
and allied sector in 1991-92 to 2009-10 as revealed by high coefficient of 
variation in compound annual growth rate of NSDP agriculture and allied sector 
in comparison to other sectors of economy. Only Andhra Pradesh and West 
Bengal have managed to register the growth of NSDP agriculture above the 
figure of 3 per cent per year in this period, the rest having this figure around 2 
percent or below that. Thus, the study accepts the hypothesis that there is 
considerable inter-state variance in the growth of agriculture sector in India. The 
share of area under food grains in total cropped area reduced from about 66.3 per 
cent in 1993-94 to about 63.3 percent in 2009-10 whereas the share of non-food 
grain in total cropped area in the country has increased from 25.8 per cent in 
1993-94 to 29.5 per cent in 2009-10. Thus the cropping pattern shifted from food 
grain crops towards non-food grain crops like fruits and vegetables, cotton and 
sugarcane and other non-food crops between 1993-94 and 2009-10. 
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The fourth chapter analyses the agricultural development in Uttar 
Pradesh. The average growth rate for overall economy of Uttar Pradesh during 
the eleventh plan period remained 5 per cent which was below the growth rate 
achieved by the country during this period. The primary, secondary and tertiary 
sector registered a growth of 2, 9.1 and 5.4 per cent, respectively. The 
contribution of agriculture in the state economy is more than 30 per cent. 
Keeping in view the potential of its growth and critical role of this sector in 
employment generation and alleviation of poverty in rural areas, the growth rate 
of this sector has been kept at 5.7 per cent (primary 6.4 percent) within eleventh 
plan. The shares of agriculture, secondary and tertiary sectors in Uttar Pradesh 
were 34.2, 20.4 and 42.8 per cent respectively in 1993-94. In 2010-11, the tertiary 
sector surged ahead and reached 52.4 per cent while the share of secondary sector 
remained same i.e. nearly 23.4 per cent. The agriculture sector lagged behind 
during this period and its share declined to 20.8 percent in 2010-11. Among the 
four economic regions in Uttar Pradesh, Western region has the highest growth 
rate of 2.4 per cent in agriculture and allied sector followed by Bundelkhand, 
Central and Eastern region by 2.3 per cent, 1.8 per cent and 1.4 per cent per 
annum respectively during the period from 1999-2000 to 2009-10. The share of 
agriculture and allied sector in their respective total Net District Domestic 
Product (NDDP) has declined almost in all regions between the two periods 
1999-2000 and 2009-10. Bundelkhand region has the highest percentage 
composition of agriculture and allied sector (34.5 per cent) in its total NDDP in 
2009-10 followed by Western (30.3 percent), Eastern (26.5 percent) and Central 
region (24.3 percent). 
The compound annual growth rate of area under food grains has 
significantly decreased from 0.3 per cent per annum in 1991-2001 to 0.1 per cent 
per annum in 2001-10. The area under non-food grains registered a mild growth; 
it increased from -2.3 per cent per annum in 1991-2001 to 0.8 per cent per annum 
in 2001-10. The area under food grains still occupies more than 80 per cent of 
total cropped area due to the traditional cropping pattern as well as traditional 
food habits. The area under non-food grains increased since 1991 and occupies 
18.7 per cent of the total area under crops in the state during 2009-10. By 
economic region wise, Area under the rice and wheat in Eastern region remained 
M 
highest during the period 2001-02 and 2009-10. Again the Eastern region has 
been reported to have the highest area under total pulses amounting to 1132.1 
thousand hectares in 2009-10. In case of total oilseeds, the Eastern region has the 
highest area under its cultivation which was 290.9 thousand hectares in 2009-10. 
The compound annual growth rate in production of food grains showed sharp 
decline from 2.4 per cent per annum in 1991-2001 to 1.0 per cent per annum in 
2001-10. However the production of food grains increased with a rate of 0.9 per 
cent per annum in the period 1991-2010. The growth in the production of non-
food grains decelerated between the two periods with a growth of 0.4 per cent in 
2001-10 as compared to 1.1 per cent per annum in 1991-2001. In case of total 
pulses, the Eastern region has been the highest producing region of the state, 
production of which has been estimated to be 967.4 TMT in 2009-10. In case of 
total Oilseeds, the highest production was reported by the Eastern region 
estimating to be 32 percent in total oilseeds in 2009-10. The yield of food grains 
has decreased with the rate of 3.22 per cent per annum during the period 2001-
2010, as compared to (-)1.02 per cent per annum in 1991-2001 in Uttar Pradesh. 
The growth rate of yield of non-food grains has improved in 2001-10 (1.9 per 
cent per annum) over the period 1991-2001 (-0.2 per cent per annum). Among the 
various crops sugarcane registered first position followed by vegetables, fruits, 
wheat, rice and total pulses during all the three comparative years, i.e. 1991-92, 
2001-02 and 2009-10. By economic region wise, the yield of rice, wheat and 
barley has recorded highest in Western region in each comparative year. The 
yield of jowar has been recorded highest in Eastern region in 2001-02 and 2009-
10. In case of yield of Pulses, the Eastern region ranks first in the state, this 
reported the yield of 19.9 quintal per hectare in 2009-10. Among the pulses, the 
highest yield has been estimated to be 11.9 quintal/Ha for arhar in the Central 
region. In case of yield of Oilseeds also, the Eastern region has shown the highest 
value of about 10.5 quintal/Ha and the lowest yield of 4 quintal/Ha was reported 
in Bundelkhand region in 2010.The agricultural disparity between four economic 
regions of Uttar Pradesh has overall been assessed by comparing their Index for 
Agricultural efficiency (IAE). A one-way ANOVA was applied on a time-series 
data to compare the mean level of IAE of four regions of the state. It was found 
that there is significant regional disparity in the state. It has been established 
statistically that the four economic regions of the state differ significantly from 
each other in their level of agricultural performance. The Western region" 
showed a mean level of Index for Agricultural Efficiency (IAE), (M = 1.4) which 
was significantly highest among four regions of Uttar Pradesh. The Bundelkhand 
region (M = 0.48) scored significantly lowest on IAE score than all three region. 
Thus, the study accepts the hypothesis that there is considerable inter-regional 
difference in the growth of agriculture sector in Uttar Pradesh 
The chapter five deals with the factors affecting agricultural development 
in Uttar Pradesh. The average size of land holdings in Uttar Pradesh has been 
reduced by 6.3 per cent between two census period (from 2005-06 to 2010-11) 
and reached at very small size i.e. 0.75 hectares in 2010-11. In the state more than 
92 per cent of the land holdings consist of small and marginal farmers. The 
percentage of number of marginal Iand holdings increased from 73.9 per cent in 
1991 to 79.2 per cent in 2010-11. According to input survey of 2006-07, the 
percentage of credit from Primary Agricultural Credit Societies (PACS) and 
Primary Land Development Bank (PLDB) to the total institutional credit for 
agricultural purposes has decreased from 47.9 per cent and 23.2 per cent in 1991-
92 to 14.8 per cent and 10.4 per cent respectively in 2006-07. On the other hand 
the percentage share of Commercial Bank branches (CBB) and Regional Rural 
Bank branches (RRBB) have increased from 12.3 per cent to 24.6 per cent and 
17.8 per cent to 50.2 per cent respectively during the same period. The net sown 
area (NSA) and gross cropped area (GCA) in the state have witnessed the 
negative compound annual growth rate of 0.3 per cent and 0.1 per cent per annum 
respectively during the period 1991-2010. The cropping intensity (CI) in the state 
has increased from 146.2 per cent to 153.4 per cent during 1991-92 to 2009-10 
with the compound annual growth rate of only 0.3 per cent. The net irrigated area 
(NIA) in Uttar Pradesh has increased from 10661 thousand hectares (Tha) in 
1990-91 to 13457 Tha in 2009-10. The mechanization of agriculture in the state 
has also taken place at a greater scale such as the number of tractors has increased 
from 0.34 million in 1993 to 0.73 million in 2007. The electricity consumption 
for agricultural purposes in Uttar Pradesh decreased (in terms of CAGR) with the 
rate of 15.8 per cent per annum during 1990-91 to 2009-10. The total road length 
in the state has increased from 71773 kilometer in 1990-91 to 170951 kilometer 
xvii 
in 2009-10. The improvement in institutional, infrastructural and technological 
factors has helped the agricultural sector in Uttar Pradesh to develop more 
rapidly. The double log-linear model with simultaneous multiple regression 
method was applied in the present study to find the elasticity effect of some input 
variables on the agricultural growth in the form of increment in GSI)P 
agriculture. The predictor variables used in the model were Cropping Intensity, 
Irrigation, power consumption, roads, credit, Fertiliser, Pesticides, storage 
capacity and Public Investment in agriculture and the outcome variable was 
GSDP agriculture. The model was found to explain about 96 per cent variation in 
GSDP agriculture due to predictor variables but none of the included variables 
turned out to be statistically significant at 5 per cent level of significance. 
However the overall regression was found to be statistically significant. It means 
that various factors have influenced the agricultural growth in Uttar Pradesh 
jointly and not individually which Ieads us to accept the third hypothesis partially 
i.e. various factors have made a significant effect on the growth of agriculture 
sector in Uttar Pradesh. 
In view of above findings, there is an urgent need to develop agricultural 
infrastructure in Uttar Pradesh in order to grow the whole economy in accordance 
with the target set out in state plans. Setting up storage and processing facilities 
for our farm products is one big issue that needs to be tackled by the policy 
makers in the state. Building of rural roads, rural telecom and rural electrification 
need to be accelerated and coordinated. Farm subsidy can be spent as investment 
towards the development of infrastructure for the agriculture sector. It is also 
necessary for strengthening of agricultural research and technology development 
and institutional support system. It is also required to enhance the physical and 
economic connectivity of farm to market, post harvest operations including the 
role of food processing industries and ultimately increase the farmers income, 
rural employment security and inclusiveness. Reform should be taken up to 
encourage private sector investment in agriculture. 
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Chapter-I 
INTRODUCTION 
1.1. Background 
Agriculture, in most developing economies, is the core sector providing 
livelihood to a significant proportion of the population, especially in rural areas. 
Since this sector faces the largest brunt of underemployment, unemployment, and 
poverty, a growing agriculture and allied sector is expected to contribute vastly to 
overall growth and poverty alleviation. Increasing the productive capacity of 
agriculture through higher land productivity and labour productivity has been an 
important goal in developing countries. It has been suggested that due to limited 
scope for expansion of arable land there is need to increase yields to their 
technically highest levels through appropriate investment in basic infrastructure, 
human development, and research and extension services. 
In India, over 60 percent population is dependent on agriculture for their 
livelihood. India has 328.7 million hectare of geographical area out of which 
about 58 per cent is cultivable land. The Net area sown is 140 million hectare and 
gross cropped area is 192.2 million hectare. The net irrigated area in the country 
is 63.26 million hectare (2009-10). Agriculture is the mainstay of Indian 
economy because of its high share in employment and livelihood creation 
notwithstanding its reduced contribution to the nation's GDP. The share of 
agriculture in the gross domestic product has registered a steady decline from 
36.4 per cent in 1982-83 to 14.6 per cent in 2009-10 (Economic Survey). Yet this 
sector continues to support more than half a billion people providing employment 
to 58.2 per cent of the workforce. It also contributes 10.59% to total export of the 
country. The food grain production has reached to 218.11 million tones in 2009-
10 from 50.82 million tones in 1950-51. It is also an important source of raw 
material and demand for many industrial products, particularly fertilizers, 
pesticides, agricultural implements and a variety of consumer goods. 
There has been a consistent decline in growth of agriculture sector since 
1990 onwards as compared to the 1980s. Numerous policies and programs have 
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been initiated in Indian economy under the ongoing processes of liberalization 
and globalization. Economic reforms initiated in India during 1991 have put 
Indian economy on a higher growth trajectory. Annual growth rate in total gross 
domestic product has accelerated from below 6 percent during the initial years of 
reforms to more than 8 per cent in the recent years. The approach paper to 
eleventh five year plan finds that 8.5 per cent growth in GDP is feasible during 
the next five years. What now seems more challenging than growth in total GDP, 
is the sectoral composition of growth, which is related to well being of a very 
large segment of population. Agriculture which accounted for more than 30 per 
cent of total GDP in the beginning of reforms failed to maintain its pre-reform 
growth or keep pace with growth in the non-agricultural sector. On the contrary it 
witnessed a sharp decline in growth after the mid-1990. This happened despite 
the fact that agricultural productivity in most of the states was quite low and there 
was a lot of scope and potential for the growth of agricultural output. Right from 
the Ninth Five-year plan (1996-97 to 2001-02) onwards, India has been targeting 
a more than 4 per cent growth rate in Indian agriculture, but the actual growth 
rate has not turned out to be even half of this target. The poor performance of 
agriculture against the background of an impressive growth of the overall 
economy has serious implications. First, it is causing wide disparities between 
income generated in agriculture and non-agriculture sectors. The slow growth of 
agriculture would not have caused an increase in disparities, if there was a 
commensurate decline in population dependent on agriculture. But this is not 
happening and the population dependent on agriculture is increasing. Second, as 
more than 50 percent of the workforce and about same proportion of the .total 
population of the country depends on agriculture for income and livelihood, slow 
growth in agriculture is putting them in distress. The GDP of agriculture 
increased annually at more than 3 per cent during the 1980s which was 
considered a reasonably satisfactory performance of the sector. But this pace of 
growth in agriculture sector couldn't be maintained subsequently during the 
process of economic reform in nineties. During 1991, the country initiated 
economic reforms aimed at far-reaching changes in regulations, fiscal policy, 
trade policy, exchange rate, role of market forces, private sector participation in 
economic activities, and government controls and interventions in market. The 
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agricultural sector was not targeted directly by the reforms for a couple of years, 
but it was affected indirectly by changes in exchange rate, export liberalization 
and terms of trade. 
Agricultural practices determine the level of food production and, to a 
great extent, the state of the global environment. In addition to causing the loss of 
natural ecosystems, agriculture adds globally significant and environmentally 
detrimental amounts of nitrogen and phosphorus to terrestrial ecosystems, at rates 
that may triple if past practices are used to achieve another doubling in food 
production. The detrimental environmental impacts of agricultural practices are 
costs that are typically unmeasured and often do not influence farmer or societal 
choices about production methods. Such costs raise questions about the 
sustainability of current practices 
1.2. Sustainable development 
The problem of sustainable development has been a matter of great 
concern among researchers, environmentalists and policy makers since the early 
— 1980's. In the process it has undergone numerous changes in its definition and 
objectives. However the most popular definition so far has been the one adopted 
the World Commission on Environment and Development (WCED). Sustainable 
development was defined as "sustainable development is development that meets 
the needs of present without compromising the ability of future generations to 
meet their own needs" (WCED, 1987)1. The concept of sustainable development 
has two dimensions viz, to make better (i.e. development) and to maintain (i.e. 
sustainability) and the primary focus of sustainability is on the issue of 
intergenerational equity, which implies equal (or greater) availability of options 
in terms of human well-being or production prospects to future generation as 
compared to the present one. Sustainable Development is a multidimensional 
concept with three interacting angles for natural resource management: ecological 
security, economic efficiency and social equity (Vasudeva, 2010)2. Sustainable 
development does not end with the sustainability of just the environmental and 
resource system but also requires the sustainability of economic and social 
system. 
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All developmental activities, irrespective of their scale, magnitude and 
nature, have environmental effects — short-term as well as long — term. Although 
the short-term effects may be negligible as compared to the benefits of the 
developmental activities, the long-term effects cannot be ignored as they may 
create serious ecological and environmental problems for which development 
may not be sustained in the long run. 
1.3. Sustainability in Agricultural Development 
The word "sustain," from the Latin sustinere (sus-from below and tenere-
to hold, to keep in existence or maintain) implies long-term support or 
permanence. As it pertains to agriculture, sustainable describes farming systems 
that are "capable of maintaining their productivity and usefulness to society 
indefinitely. Such systems must be resource-conserving, socially supportive, 
commercially competitive, and environmentally sound. 
Like all developmental activities, agricultural practices also affect the 
environment. Agriculture not only significantly affects the environment, but is 
also impacted directly by changes in the environment (Tilman et al ,2002)3. Apart 
from the fact that farming activities involve obvious environmental problems, the 
agricultural sector is the dominant sector in the developing economies. On an 
average, this sector employs around 70 per cent of the labor force and contributes 
about 34 per cent to GDP in these economies. Today the main problem in 
agriculture pertains to sustainability of resources, and indiscriminate use of 
chemical fertilisers and pesticides. These problems have led to increasing 
awareness for moving away from the input-intensive agriculture perused during 
the green revolution phase, to sustainable farming in different parts of the world 
(Gautam and Bhardwaj, 2011)4. The widespread concern for degradation and 
depletion of the natural resource base in the process of growth in agriculture has 
provoked many to express doubt about the sustainability of such growth. 
Meaningful farm research practices will address the concept of linking agriculture 
with environment (Kuriakose & Iyer, 2011)5  
Sustainable agriculture can be defined as "Agriculture that is productive 
for the foreseeable future, competitive and profitable, conserve natural resources, 
protect the environment, and enhance public health, food quality and 
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safety."(Kumar & Shivay, 2007)6. Sustainability of agriculture is defined by the 
Food and Agricultural Organization (FAO) as: `The management and 
conservation of the resource base and the orientation of technological and 
institutional changes in such a manner as to ensure the attainment and continued 
satisfaction of human needs for present and future generations. Such sustainable 
development is environmentally non-degrading, technically appropriate, 
economically viable and socially acceptable" (FAO, 1991) r . Sustainable 
agriculture can also be defined as a practice that meets current and long-term 
needs for food, fibre, and other related needs of society while maximizing net 
benefits through conservation of resources to maintain other ecosystem services 
and functions, and long-term human development. .According to the consultative 
Group on International Agriculture Research (CGIAR) "sustainable agriculture is 
the successful management of resources to satisfy the changing human needs, 
while maintaining or enhancing the quality of environment and conserving 
natural resources". The notion that underlies the definitions of sustainability of 
agriculture is that growth must be achieved without damaging the natural 
resource base so that such growth can be maintained in the long run. Sustainable 
agriculture involves multiculture, intercropping, use of farmyard manure, 
mulching and application of integrated pest management. If this is followed, there 
is no reason for the farmers to be threatened and agriculture becomes an 
economically viable activity, in addition to being environmentally sustainable 
(Dwarakanath, 2010)8,  Addition of organic manure, compost, crop residues, 
biogas plant spent slurry (biogas manure), vermicompost, etc. help in improving 
soil fertility and hence the agricultural production can be increased in a 
sustainable manner (Khandelwal & Rajamani, 2011)9. The ultimate goal or the 
ends of sustainable agriculture is to develop farming systems that are productive 
and profitable, conserves the natural resource base, protect the environment and 
enhance health and safety and do so over the long term. The means of achieving 
this is low input methods and skilled management, which seeks to optimize the 
management and the use of internal production inputs (i.e. on farm resources) in 
ways that provide acceptable levels of sustainable crop yields and livestock 
production and result in economically viable returns. This approach emphasizes 
such cultural and management practices as crop rotation and recycling of animal 
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manure which control soil erosion and nutrient losses and which maintain or 
enhance soil productivity. Low input farming systems seek to minimize the use of 
external production inputs such as purchased fertilizers and pesticides wherever 
and whenever feasible and practicable to lower production costs, to avoid 
pollution of surface and groundwater, to reduce pesticide residue in food, to 
reduce a farmers' overall risk and to increase both short and long-term farm 
profitability. 
The term sustainable agriculture means an integrated system of plant and 
animal production practices having a site-specific application that will, over the 
long term: 
1. satisfy human food and fiber needs; 
2. enhance environmental quality and the natural resource base upon which 
the agricultural economy depends; 
3. make the most efficient use of nonrenewable resources and on-farm 
resources; 
4. sustain the economic viability of farm operations; and 
5. enhance the quality of life for farmers and society as a whole. 
1.3.1. Sustainability cost of conventional system of farming 
The normal agricultural practices using irrigation, chemical fertiliser, 
pesticides and high yielding variety of seeds is called conventional agriculture 
(Jeyakumar, 2011c)10. With increasing use of chemical fertilisers and pesticides, 
the conventional agriculture is major source of pollution of inland water bodies 
and coastal seas. Hence Agriculture profoundly affects many ecological systems. 
Negative effects of current practices include the following: 
1. Decline in soil productivity due to wind and water erosion of exposed 
topsoil; soil compaction; loss of soil organic matter, water holding 
capacity, and biological activity; and salinization of soils and irrigation 
water in irrigated farming areas. Desertification due to overgrazing is a 
growing problem, especially in parts of Africa. 
2. Agriculture is the largest single non-point source of water pollutants 
including sediments, salts, fertilizers (nitrates and phosphorus), pesticides, 
and manures. Pesticides from every chemical class have been detected in 
groundwater and are commonly found in groundwater, beneath 
agricultural areas; they are widespread in the nation's surface waters. 
Eutrophication and "dead zones" due to nutrient runoff affect many rivers, 
lakes, and oceans. Reduced water quality impacts agricultural production, 
drinking water supplies, and fishery production. 
3. Water scarcity in many places due to overuse of surface and ground 
water for irrigation with little concern for the natural cycle that maintains 
stable water availability. 
4. Other environmental ills include that over 400 insects and mite pests and 
more than 70 fungal pathogens that have become resistant to one or more 
pesticides; stresses on pollinator and other beneficial species through 
pesticide use; loss of wetlands and wildlife habitat; and reduced genetic 
diversity due to reliance on genetic uniformity in most crops and livestock 
breeds. 
5. Agriculture's link to global climate change is just beginning to be 
appreciated. Destruction of tropical forests and other native vegetation for 
agricultural production has a role in elevated levels of carbon dioxide and 
other greenhouse gases. Recent studies have found that soils may be 
sources or sinks for greenhouse gases. 
1.3.2. Measures to maintain sustainability in Agricultural development 
Sustainable agriculture depends on replenishing the soil while minimizing 
the use of non-renewable resources, such as natural gas (used in converting 
atmospheric nitrogen into synthetic fertilizer), or mineral ores (e.g., phosphate). 
Possible measures to develop agriculture on a sustainable basis can be taken on 
two fronts; one related to soil and another related to water. 
(a) Soil: Soil performs key ecosystem functions like sustaining biological 
diversity and productivity; immobilizing and detoxifying organic and inorganic 
materials; storing and cycling of nutrients and provides support for 
socioeconomic structure (Mandal & Sarkar, 2011)11 . Soil performs multiple 
functions to support our ecosystem sustainability. Protecting and nurturing 
agricultural soils, which are the cornerstone of production, has to be a central 
feature of sustainability. Throughout the world, agricultural soils have been 
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degraded by erosion, the build-up of salts and other problems that can only 
undercut future productivity (Mukherjee, 2011)12. To preserve the nutrient value 
of soil, following measures can be adopted. 
1. Recycling of crop waste and livestock or treated human manure. 
2. Growing legume crops and forages such as peanuts or alfalfa that form 
symbioses with nitrogen-fixing bacteria called rhizobia. 
3. Developing such genetically engineering (non-legume) crops which can 
form nitrogen-fixing symbioses or fix nitrogen without microbial 
symbionts. 
4. Nutrient-use efficiency is increased by better matching temporal and 
spatial nutrient supply with plant demand. Applying fertilizers during 
periods of greatest crop demand, at or near the plant roots, and in smaller 
and more frequent applications all have the potential to reduce Iosses 
while maintaining or improving yields and quality. Such 'precision 
agriculture' has typically been used in large-scale intensive farming, but is 
possible at any scale and under any conditions given the use of 
appropriate diagnostic tools. 
5. Multiple cropping systems using crop rotations or intercropping (two or 
more crops grown simultaneously) may improve pest control and increase 
nutrient- and water-use efficiency. 
6. Agro-forestry, in which trees are included in a cropping system, may 
improve nutrient availability and efficiency of soil and may reduce 
erosion, provide firewood and store carbon. 
7. Trees and shrubs planted in buffer strips surrounding cultivated fields 
decrease soil erosion and can take up nutrients that otherwise would enter 
surface or ground waters. 
8. Buffer zones along streams, rivers and lakeshores can decrease nutrient 
and silt loading from cultivated fields or pastures. 
9. Crop pollination can be provided by insects and other animals living in 
nearby habitats or buffer strips surrounding the cultivated field whereas 
other organisms from these habitats, such as parasitoids, can provide 
effective control of many agricultural pests. 
(b) Water: In some areas, sufficient rainfall is available for crop growth, but 
many other areas require irrigation. For irrigation systems to be sustainable they 
require proper management (to avoid salinization) and must not use more water 
from their source than is naturally replenished, otherwise the water source 
becomes, in effect, a non-renewable resource. Improvements in water well 
drilling technology and submersible pumps combined with the development of 
drip irrigation and low pressure pivots have made it possible to regularly achieve 
high crop yields where reliance on rainfall alone previously made this level of 
success unpredictable. However, this progress has come at a price that the water 
is being used at a greater rate than its rate of recharge. Several steps, at both 
policy and management level, can be taken to preserve the water resources. Some 
of them are followings: 
1. improving water conservation and storage measures. 
2. providing incentives for selection of drought-tolerant crop species. 
3. using reduced-volume irrigation systems, 4) managing crops to reduce 
water loss. 
4. technologies such as drip and pivot irrigation can improve water-use 
efficiency and decrease salinisation while maintaining or increasing 
yields. 
5. The water-holding capacity of soil can be increased by adding manure or 
reducing tillage and by other approaches that maintain or increase soil 
organic matter. 
6. Cultivation of crops with high water-use efficiency, and the development 
through the use of biotechnology or conventional breeding of crops with 
greater drought tolerance can also contribute to yield increases in water-
limited production environments. Investment in such water-efficient 
technologies, however, is best facilitated when water is valued and priced 
appropriately. 
Thus the sustainable agriculture may be defined as any set of agronomic 
practices that are economically viable, environmentally safe, and socially 
acceptable. It is now recognised that sustainable agricultural production not only 
involves identification and application of improved technologies but also 
ecological and socio-economic concerns (Pookpkdi, 1993)13. If a cropping system 
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requires large inputs of fertilizer that leak from the system to pollute ground 
water, drinking supplies and distant coastal fisheries, the system may be 
sustainable economically as the long-term supply of fertilizer is stable and the 
economic cost of fertilizer is easily borne by larger grain production but it is not 
sustainable environmentally or socially, since it does not cover the cost of 
environmental damage or social costs. The organic agriculture focuses on 'living 
soil", on optimizing the use of biological processes and on avoiding the use of 
synthetic chemicals and fertilizers. Advocates of sustainable agriculture agree 
with biological focus and hope to reduce but not necessarily eliminate chemical 
use. In the context of sustainable agriculture another term "alternative 
agriculture" has been prominently used. Definition of alternative agriculture 
sheds much light on operational aspects of sustainable agriculture. Any food or 
fiber production that has a more thorough incorporation of natural processes, 
reduced use of off-farm inputs with less harm to environment and consumers, a 
more productive use of biological and genetic potential of plants and animals, a 
better match between cropping patterns and the physical capacity of lands and, an 
improved emphasis on conservation of soil, water, energy and biological 
resources, is defined as alternative agriculture 
The goal of sustainable agriculture is to maximize the net benefits that 
society receives from agricultural production of food and fibre and from 
ecosystem services. This will require increased crop yields, increased efficiency 
of water use, ecologically based management practices, judicious use of 
pesticides and antibiotics, and major changes in some livestock production 
practices. The indigenous systems though oriented to resource use with 
conservation, do not possess high productivity technological components to 
ensure high use intensity and resource conservation simultaneously. The new 
science and technology-based interventions have capacity to raise use intensity 
and productivity of land but they are generally indifferent to conservation 
considerations. Therefore the goal of sustainability in agriculture can be achieved 
through blending the positive features of indigenous and modern farm practices 
(Jodha, 1991)14. Advances in the fundamental understanding of agro-ecology, 
biogeochemistry and biotechnology that are linked directly to breeding 
programmes can contribute greatly to sustainability. Also the solution should be 
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sought not through unproductive conservation but through development with a 
positive impact on livelihoods which in turn, later become sustainable. Short-
term improvements in living thus create conditions for intensive and sustainable 
human use of environment (Chambers, 1988)15. Moreover the awareness among 
the people with regard to environment generated through external forces like 
NGOs may not be sustainable and have limited influence given the gigantic 
nature of the problem. Therefore there is a need for stressing the importance of 
formal literacy programmes and the focus should be on linking the formal system 
of elementary education with development programmes (Acharya, 1994)16 .  
The pursuit of sustainable agriculture will also require substantial 
increases in knowledge-intensive technologies that enhance scientifically sound 
decision making at the field level. This can be embedded in physical technology 
(for example, equipment and crop varieties) or in humans (for example, 
integrated pest management), but both are essential. However, the challenges of 
disseminating information on new technologies or on efficient input use and 
management are enormous, especially in cases where extension programmes are 
ineffective or completely lacking. The earlier paradigm of science being 
developed at the international or perhaps national level and then disseminated to 
farmers should be replaced by an active exchange of information among 
scientists and farmers. Scientists in developing countries like India who 
understand the ecosystems, human culture and demands on local agricultural 
systems must be actively trained, promoted and brought into the international 
scientific community. 
There are limitations in agriculture based developing economies like India 
to promote environment friendly farm activities. The politicians in the developing 
countries find it more prudent, given the political instability in most of these 
countries, to follow populist programmes with visible short-term benefits, than in 
adopting sustainable and productivity-oriented programmes, whose benefits are 
less spectacular and future oriented. In other words, as long as employment and 
income generation problems rule higher on the political agenda, environmental 
concerns get only back seat in the developing countries (Reddy and Chiranjeevi, 
1993)17. At present the technologies that are most talked about for agricultural 
sustainability are 'low input intensive agriculture', 'organic farming' or 'natural 
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farming', etc. Research elsewhere suggests that the low input sustainable 
agriculture is less productive and less profitable compared to conventional 
technologies i.e. high chemical fertiliser intensive (Kikuchi 199315; Hsiao 199319; 
Dobbs 199320). Therefore, the feasibility of these farming practices depends on 
profitability at the farmer's level. Unless economic incentives are provided, 
significant adoption of sustainability measures will not be possible [Hsiao 1993]. 
Above all, unless people's awareness, attitudes and perceptions towards 
environment are changed, sustainable agricultural practices as conceived in the 
present form appear to be a distant dream (Reddy, 1995)21. 
1.4. Sustainability in Indian Agriculture 
India can safely be characterized as an agricultural country despite the 
recent spurt in manufacturing and services and the declining share of agriculture 
in the national income, since majority of its workforce (about 65%) are still 
engaged in agriculture and allied activities. It has been the noblest profession in 
India since the time immemorial and has been carried out on sustainable basis. It 
is only relatively recent phenomenon that large-scale forest areas, grazing lands 
and waste lands have been converted into croplands to support the rising 
population, which has caused ecological imbalance and atmospheric pollution. 
With no further scope for expansion of agricultural Iand, efforts have been made 
to enhance the production of food grains using high-yielding variety of seeds, 
fertilizers and irrigation along with advanced farm equipments called as green 
revolution in India. Though there were widespread acknowledgement regarding 
the green revolution's role in boosting foodgrain output in India (at least in its 
initial phase), doubts were growing regarding its cost-effectiveness and 
sustainability(Rao, 198322; Nadkarni, 198823). While green-revolution agriculture 
addressed mainly productivity issues, sustainable agriculture must not only 
address productivity issues more intensively, but do so keeping multidimensional 
(economic, environmental and social) concerns of sustainability in sight (Rao & 
Rogers , 2006)24. Apart from this, so-called green revolution is confined to a few 
crops, viz, wheat, rice and maize and has been possible only in restricted areas, 
i.e., Punjab, Haryana and Western Uttar Pradesh and certain selected districts of 
Andhra Pradesh, Maharashtra and Tamil Nadu. 
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Naturally much work is needed to lift the agriculture to a level where it is 
least affected by vagaries of monsoon and needs little from outside the farm, i.e., 
lesser dependence on chemical fertilizers and water. The limited success of green 
revolution has been a mixed bag in that it has given rise to new set of problems: 
overuse of water and fertilizers. Excessive use of water results in water logging 
and salinization whereas excess of fertilizers and pesticide cause pollution of 
water bodies and contamination of ground water. India has the largest area of 
irrigated land (61.71 million hectares,) of which about one-third land is already 
degraded and 7 million hectare have been abandoned. In such a situation a 
renewable and lasting alternative, sustainable agriculture, has to emerge for 
successful agricultural revolution (Jeyakumar, 2011 d)25. 
The issue of sustainability of Indian agriculture has attracted attention due 
to, among other things, the observations that in recent years, the growth rates of 
output and productivity of a number of crops have been falling in several regions 
(particularly in the Green revolution regions) of the country and the profitability 
of farming has started declining leading to abandonment of farming on an 
increasing scale. It means that despite the impressive growth achieved by Indian 
agriculture following the green revolution, instability too has shown a tendency 
to rise (Mehra, 198126; Hazel!, 198227; Nadkarni and Deshpande, 198228; Rao, et 
al, 198829). These phenomena have often been explained in terms of adverse 
effects of the new irrigation — fertilizer based High Yielding Variety (HYV) — 
technology introduced in the mid 1980s. Most of the green revolution regions 
have reached a plateau in productivity, and profitability of fanning has started 
falling, though these regions still continue to be highly productive compared to 
other regions and hold the key for meeting future food demands (Vyas and 
Reddy, 1993)30. Moreover, the high productivities achieved in green revolution 
regions are observed to be unstable and fluctuating (Mahendradev, 198731; Mitra, 
1990 32 ). Besides, the failure to realise the link between poverty and 
environmental sustenance has further aggravated the problem. In fact, it is argued 
that properly conceived poverty alleviation programmes could be a step in the 
direction of environmentally safe world (Vyas, 1991)33  
The issue of sustainability in Indian agriculture can be analysed across 
three dimensions: ecological, economic and social, which are as follows. 
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1.4.1. Ecological sustainability 
Many traditional and most conventional farm practices are not 
ecologically sustainable. They overuse natural resources thereby reducing soil 
fertility, causing soil erosion and contributing to global climatic change. 
Sustainable agriculture has several major advantages over both traditional and 
conventional practices. It has following ecological dimensions. 
(a) Soil fertility: A continuous fall in soil fertility is a major problem in many 
parts of India. Sustainable agriculture improves fertility and soil structure and 
prevents erosion, so would be an answer to this problem. 
(b) Water. Irrigation is the biggest consumer of fresh water, and fertilizer and 
pesticides contaminate both surface- and groundwater. Sustainable agriculture 
increases the organic matter content of the topsoil, so raising its ability to retain 
and store water that falls as rain. 
(c) Biodiversity: Sustainable agricultural practices frequently involve mixed 
cropping, so increasing the diversity of crops produced and raising the diversity 
of insects and other animals and plants in and around fields. 
(d) Pollution: Pesticides are hazardous to human health as well as to the local 
ecology. Incorrect handling, storage and use of pesticides lead to health and 
pollution problems. Sustainable agriculture reduces or eliminates the use of 
hazardous chemicals; instead it controls pests with a variety of biological and 
agronomic measures and the use of natural substances. 
(e) Landscape: Agriculture and forestry clothe the rural landscape. 
Inappropriate use of land causes erosion, landslides and flooding, clogs irrigation 
channels, and reduces the ability of the land to support the local population. 
Impoverished rural people flock into the cities in search of jobs, forming 
unsightly, insanitary slums that further destroy the landscape. Rehabilitating 
ecologically damaged areas needs huge investments that few countries can afford. 
Sustainable agriculture avoids these problems by improving productivity, 
conserving the soil, avoiding the expansion of farming into unsuitable areas, and 
preserving rural jobs. 
(f) Climate: The way agriculture is practiced contributes significantly to 
global climatic changes. Conventional agriculture contributes to the production of 
greenhouse gases in various ways: by reducing the amount of carbon stored in the 
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soil and in vegetation, through the production of methane in irrigated fields, and 
through energy-intensive activities such as the production of artificial fertilizers. 
Adopting sustainable agriculture would reduce these impacts significantly. 
1.4.2. Economic sustainability 
Agriculture cannot be sustainable unless it is economically viable over the long 
term. The conventional agriculture poses greater long-term economic risks than 
"sustainable" alternatives in following perspectives. 
(a) Export vs. local orientation: Governments tend to view export-oriented 
production systems as more important than those that supply domestic demands. 
This is misguided. Focusing on exports alone involves hidden costs: in transport, 
in assuring local food security, etc. Policies should treat domestic demand and in 
particular food security (either by farmers producing food for themselves, or by 
selling produce for cash they can use to buy food) as equally important to the 
visible trade balance. 
(b) Debt: The Green Revolution raised India's grain output significantly, but a 
vast number of small-scale farmers ran into a debt trap: they took out loans to 
raise their production, and then found that they could not pay the money back. A 
large number of those farmers were so desperate that they committed suicide. 
(c) Risk: Concentrating on specific commodities seems to promise high 
economic returns. But market production implies certain risks: international 
agricultural prices are dropping and so cheap foreign food may sweep into the 
national market, leaving Indian farmers without a market. As a World Trade 
Organization signatory, the Indian government is under pressure to deregulate 
and open its economy to the world market so cannot protect its farmers behind 
tariff walls. 
(d) Niche markets: Organic agriculture is one of the strongest ways to farm in 
a sustainable way. The demand for certified organic products is increasing 
quickly, opening opportunities to expand sales of such products and to explore 
niche markets. 
(e) Employment: Farming is the main source of employment for rural people. 
Trends towards specialization and mechanization may increase narrowly 
measured "efficiency", but they reduce employment on the land. Sustainable 
15 
agriculture, with its emphasis on small-scale, labour-intensive activities, helps 
overcome these problems. 
1.4.3. Social sustainability 
The social sustainability of farming techniques is related to the following ideas of 
social acceptability and justice. 
(a) Inclusiveness: Development cannot be sustainable unless it reduces 
poverty for the broad masses of people in India. The government must find ways 
to enable the rural poor to benefit from agricultural development. 
(b) Political unrest: Gaps between the "haves" and "have-nots" feed a feeling 
of social injustice among those who feel neglected and excluded from 
development opportunities, as well as from better-off sympathizers. As a result 
there would be a climate favorable to political opposition and even violence. 
(c) Local acceptance: Many new technologies fail because they are based on 
practices or assumptions from outside. Sustainable agricultural practices usually 
are based on local social customs, traditions, norms and taboos, so local people 
are more likely to accept•them and adapt them to their own needs. 
(d) Indigenous knowledge: Sustainable agricultural practices often rely on 
traditional knowhow and local innovation. Local people have a wealth of 
knowledge about their environment, crops and livestock. They keep locally 
adapted breeds and crop varieties. They have social structures that manage and 
conserve common resources, help people in need, and maintain the social fabric. 
Rather than ignoring or replacing this knowledge, sustainable agricultural 
development seeks to build on it and enrich it with appropriate information from 
outside. 
(e) Gender: In traditional agriculture, women traditionally bear the heaviest 
burdens in terms of labour. In modem conventional farming, too, men often 
benefit the most: they control what is grown and how the resulting income is 
spent. Sustainable agriculture attempts to ensure that the burdens and benefits are 
shared more equitably between men and women. 
(f) Food security: Traditional farming techniques often fail to produce 
enough food, or enough variety of food for a balanced diet. Conventional modem 
fanning focuses on a few commodities, so people still do not have a balanced 
diet. Sustainable agriculture improves food security by improving the quality and 
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nutritional value of the food, and by producing a bigger range of produce 
throughout the year. 
(g) Participation: Traditional society in India is raven by wealth and caste 
distinctions. Introducing conventional farming innovations tends to exacerbate 
these: the rich and higher-caste tend to benefit, while the poor and lower-caste are 
left out. Sustainable agricultural interventions consciously target the less well-off, 
and empower them so they can organize and speak with their own "voice", so 
promoting dialogue and democracy. 
The relative values that people place on different trade-offs between these 
three dimensions vary over time and place. Achieving a balance between them is 
one of the greatest challenges to operationalising the concept of agricultural 
sustainability in India. 
In order to ensure sustainability of Indian Agriculture —The National 
Policy on Agriculture (GoI, 2000)34 gives special emphasis on following facts — 
utilization of vast and untapped growth potential of Indian Agriculture; 
strengthening the rural infrastructure to support fast agricultural development; 
promotion of value addition and to accelerate the growth of agriculture based 
business; creation of employment in rural areas; securing a fair standard of living 
for the farmers and agricultural workers including their families; discouraging 
migration to urban areas; and facing the challenges arising out of the Economic 
Liberalization and Globalization. According to India's Agricultural Policy 
(2000)—The Agriculture which is based on "technically sound, economically 
viable, environmentally non-degrading and socially acceptable use of natural 
resources — land, water and genetic endowment" etc. is called as Sustainable 
Agriculture. In other words — farming systems and practices that maintain or 
enhance the economic viability of agricultural production, the natural resource 
base, and other systems which are influenced by agricultural activities, may be 
called as Sustainable Agriculture. 
Under the programme of Sustainable Agriculture, the Government of 
India, accords abiding importance for improving the quality of country's land and 
soil resources through a number of national programmes. The Government is 
inclined to promote the rational utilization and conservation of its water 
resources, and to offer highest priority to the conjunctive use of surface and 
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ground water. According to the policy, the use of biotechnology will be promoted 
for evolving plants that consume less water, are drought resistant, pest resistant, 
contain more nutrition, give higher yields and are safe in view of environment. 
Balanced and conjunctive use of bio-mass, organic and inorganic fertilizers and 
controlled use of other agro-chemicals through integrated nutrient and pest-
management is to be promoted to achieve the sustainable increases in agricultural 
production. 
According to the Policy Document of Indian Agriculture Policy, 
Agriculture in India is a way of life, a tradition, which, for centuries, has shaped 
the thought, the outlook, the culture and economic life of Indians. Therefore 
agriculture in India is central to all strategies for its planned socio-economic 
development. A fast agricultural growth is essential in order to achieve self-
reliance, household food security; and in order to bring about equity in 
distribution of income and wealth that may result into a fast reduction in poverty 
levels. 
For sustainable agriculture, the Indian National Agriculture Policy has 
fixed following aims to achieve within a period of twenty years- 
1. A Growth Rate in Excess of 4 percent per year in the agriculture sector; 
2. The growth in agriculture should be based on efficient use of resources 
and conservation of soil, water and biodiversity; 
3. Agricultural growth must be equitable i.e. it must be widespread across 
regions and farmers; 
4. The agricultural growth should be demand-driven growth, and it should 
cater to domestic markets and should maximise benefits from export of 
agricultural products in the face of challenges arising from economic 
liberalization and globalization; 
5. The agricultural growth should be technologically, environmentally and 
economically sustainable. 
The 11th Five Year Plan document (Planning Commission, 2008) 35 
further emphasizes the pressing need to pursue accelerated agricultural growth 
that must not be at the cost of sustainability of our natural resource base that is 
limited and compounded by widespread degradation of soil and exploitation of 
groundwater. Action on the environmental front cannot wait especially in the face 
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of looming adverse impacts of climate change resulting from global warming. 
Increasing subsidies on fertilizers, per se, have further contributed to natural 
resource degradation. Thus far, research has focused on increasing the yield 
potential through more intensive use of water and chemical inputs. Far too little 
attention has been given to long term environmental impact or on methods or 
practices of efficient use of inputs for sustained agriculture. 
National Mission for Sustainable Agriculture (2007) formed under the 
National Action Plan on Climate Change (NAPCC) will focus on areas critical to 
agriculture in adapting to climate change. Some of the priority actions include: 
1. Development and promotion of improved technologies to conserve soil 
and water, and development of stress resistant crop varieties (using 
biotechnology tools) 
2. Enabling farmers for adoption of relevant technologies, developing and 
promoting improved management strategies for improved use-efficiency 
of inputs and reduced greenhouse gas emissions 
3. Strengthening information sharing and dissemination mechanisms 
amongst farming communities 
4. Strengthening of database and sharing/access mechanisms at different 
levels on land use, soil and water resources, resource degradation, socio-
economic features and agro climatic variables. 
NAPCC recognizes and lays stress on the need to enhance the quality and 
quantum of human resource that is a prerequisite to resolve increasingly complex 
issue of agricultural sustainability that are emerging on account of climate 
change. 
1.5. Importance of Agriculture in Uttar Pradesh 
Uttar Pradesh (UP) is situated in northern part of India and is surrounded 
by Bihar in the east, Madhya Pradesh in the south, Rajasthan, Delhi, Himachal 
Pradesh and Haryana in the west and Uttaranchal in the north. Geographically it 
is situated in one of the most fertile tracts of the country i.e. Ganga and Yamuna 
basin. Its population of 19.96 crores (census 2011) is 16% of the country but 
occupies only 7.36% of the total area of the country. Total geographical area of 
the state is 24,170 thousand hectare (which is 7.33% of total area of India) out of 
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which 16,573 thousand hectare is under cultivation. Gross cropped area is 25,414 
thousand ha with the cropping intensity of 153%. The total irrigated area of state 
is 130.85 Lakh Hectares during the year 2010-11. The source wise Irrigation 
status in the state shows that canal irrigation is 18.02%, State Tube well irrigation 
is 3.01 % and Private tube wells have maximum share of irrigation that is 70.17%. 
Paddy and Wheat are the most important crops of the State. Uttar Pradesh 
is Largest producer of wheat, potato, sugarcane and milk whereas third largest 
producer of rice in the country. The maximum area in the state is being used for 
cultivation of food grains of which only 13.8% is covered under pulses. 
Approximately 79.8% of the gross cropped area is devoted for the production of 
food grains. Other important crops grown in the State are sugarcane, potato, 
mustard, groundnut, gram, pea and lentil. The sunflower and soybeans have also 
been introduced successfully in the State during past. Uttar Pradesh is also a 
major producer of fruits & vegetables. It has considerable potential to increase 
the productivity and production of fruits, vegetables, spices and flowers on 
account of the varied agro climatic conditions, abundance of natural resources 
and introduction of technological changes. It is the prominent sugar cane 
producing state in the country. Area under sugar cane in the state is highest 
amongst all the states, which is 42.50% of the total cane area of the country. 
From the viewpoint of total sugar production it is on the second among all states 
of the country. In total cane crush of the country, it contributes 26.82%. 
In Uttar Pradesh size of holding is around 0.83 ha and per capita land area 
is 0.14 ha, which is less than a half of the national average of 0.32 ha. 
Composition of the farmers of the State shows that there are 90% farmers are 
hailing from marginal and small category. Most of the farmers are just above the 
poverty line or below the poverty line. It means a large section of farmers are 
economically marginal and their purchasing power is much poor. 
Uttar Pradesh has approved a new Agriculture Policy for the state, 
envisaging 4% agriculture growth rate. To achieve this, Agriculture Policy 
revolves around implementation of activities based on seven thrust areas, called 
Sapta Kranti, viz, extension, irrigation and water management, soil health and 
fertility, seed management, agriculture marketing, mechanization, agriculture 
research and diversification. In 12th five year plan, implementation of a new 
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Agriculture Policy is under consideration for achieving 5 percent agriculture 
growth rate. 
In order to foster the rapid growth of agriculture in the state Agricultural 
Universities and other agencies are involved in the development of new 
techniques for the benefit of farmers and improvement in crop production. For 
the dispersion of new technology amongst the farmers, Agriculture Technology 
Management Agency has been set up in 70 districts of U.P. and proposed to 
cover the entire state in future. Under the agricultural extension programme the 
Krishi Vigyan Kendra/Krishi Gyan Kendras have been established in the various 
districts under agriculture university of the state which carry out extension 
activities by organizing training, demonstrations, farm advisory services, kisan 
mela and kisan gosthis. At present 67 KVKs are established in the state out of 
which 49 KVKs are established under SAUs, 05 under ICAR Institutes and 13 
under NGOs and other organizations. In addition to above, the KVKs also 
carried out seed production programme, fisheries, production of bio-fertiliser and 
bio agents for control of crop pests and distributed among the farmers. 
Agriculture still constitutes the backbone of the state economy, more so, 
because it provides livelihood to about two-third population of the state. It 
produces not only sufficient food grains for the sustenance of its population but 
also fulfills the food grains requirement of other states and generate a surplus for 
export as well. The state is endowed with ample alluvial soil along with diverse 
agro-climatic profile which can support the cultivation of variety of crops. Due to 
large cultivated area, its share in national agricultural production is quite 
impressive but low crop productivity has hindered the realisation of ultimate 
potential. 
1.6. Scope of the Study 
Uttar Pradesh is the most populous state in India. Uttar Pradesh can be 
divided into four regions (1) Western, (2) Eastern, (3) Central and (4) 
Bundelkhand regions. The state is divided into 18 divisions and 75 districts. Uttar 
Pradesh is the largest producer of food grains and oil seeds in the country. It leads 
all the states in India in the production of wheat, maize, barely, gram, sugarcane 
and potatoes. Recently the organized industrial sector of Uttar Pradesh was 
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confined to agro based industries such as sugar, cotton, textiles, edible oil 
miscellaneous food preparations, paper etc. For the coordinated and rapid 
economic development, emphasis is being laid on village oriented and agro-based 
small industries like handlooms — silk and others. 
Therefore, due to this central importance of the state in the scene of 
Indian agriculture, a case study of Uttar Pradesh in relevance of sustainable 
agricultural development in India is taken in the present study. The growth of 
agriculture in Uttar Pradesh will eventually lead to the growth of agriculture at 
national level and also the growth of Indian economy. The analysis of various 
factors affecting the agriculture sector in UP will give us valuable clues about 
how the agriculture sector can be developed in a sustainable manner. It will also 
give the findings that how the agricultural development in Uttar Pradesh will 
contribute to the national development as a whole. 
1.7. Objectives of the Study 
In the light of survey of literature the following are formulated as the 
objectives of the present study:- 
1. To make a comparative analysis of agriculture sector in India with respect 
to its major states. 
2. To evaluate the agricultural growth in India in comparison to other sectors 
of the economy. 
3. To assess the level of agricultural development in Uttar Pradesh. 
4. To examine regional disparity in agricultural growth in Uttar 
Pradesh. 
5. To analyse the effects of different economic factors on the development 
of agriculture sector in Uttar Pradesh. 
1.8. Hypotheses of the Study 
The study aims to test the following hypotheses: 
1. There is considerable inter-state variance in the growth of agriculture 
sector in India. 
2. There is considerable inter-regional difference in the growth of agriculture 
sector in Uttar Pradesh. 
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3. Various factors have made a significant effect on the growth of 
agriculture sector in Uttar Pradesh. 
1.9. Methodology 
(a) Period of study: Since the economic reform was initiated in India in 1991, 
the much attention had been given to the development of secondary and tertiary 
sectors of the economy in order to put the Indian economy on the fast trajectory, 
of growth and it has ignored their adverse effects on the agriculture sector in 
India as well as its major crop producing states. Therefore, an attempt has been 
made in the present study to analyse agricultural performance in India in general 
and Uttar Pradesh in particular after the reform period. 
(b) Sources of data: The present study is heavily dependent on the secondary 
sources of data. These sources are primarily Govt. Ministries and departments at 
the centre and the state of Uttar Pradesh. In some other cases, reliable private 
sources have also been used. Among them, the main sources are, following are 
the Iists of some sources of Agricultural data:- 
1. Directorate of Economics and Statistics, Ministry of Agriculture, New 
Delhi, 
2. Central Statistical Organisation, Ministry of Statistics and Programme 
Implementation. 
3. Planning Commission, New Delhi. 
4. Economic Survey, Ministry of Finance. 
5. Report on Agricultural Census, Ministry of Agriculture and Irrigation. 
6. NSSO, Ministry of Planning, New Delhi 
7. Handbook of statistics on the Indian economy, Reserve Bank of India. 
8. Centre for Monitoring Indian Economy (CMIE) — Bombay 
9. Department of Agriculture, Uttar Pradesh — Lucknow. 
(c) Analytical Tools: 
To arrive at relevant inferences a number of statistical and econometric 
techniques have been adopted. Some of them are followings: 
1. Cobb—Douglas production function: To examine the allocation efficiency of 
resources in the cultivation of agricultural commodities, the Cobb — Douglas 
production function has been used. The adaption of this function has also assisted 
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in the estimation of elasticity of production of different factor inputs. The 
algebraic form of the function used in the analysis is as follows: 
Y= ax 1  X22 X33 X4¢ ........................ Xnn 
In the log form it becomes, 
Log Y = log a + b, log xl + b2 log x2 ................ bo log xo , where 
Y = dependent variable (output of agricultural commodities) 
Xi = various inputs/factors affecting the output (Independent variables) 
bl, b2 .....b are the elasticities of production with respect to input 	Xi, 
x2 .....xn respectively. 
To ascertain the reliability of these least square estimates of the production 
function, the t-test of significance is needed. The value of `t' is obtained by 
_ bxy 
t 	S. E. of bxy 
Where, S.E. of b  
2. Index for Agricultural Efficiency (IAE): It has been evolved by the 
following formula 
__ Pr 
P 
Where, AEr = Index for agricultural efficiency of the state 
Pr = Per hectare production of agricultural commodity in the state 
P = Per hectare production of agricultural commodity in India. 
3. Compound Annual Growth Rate (CAGR): 
The percentage annual compound growth rate in a variable has been calculated by 
first regressing the natural logarithm of the variable on time as follows: 
L.Yt = Bi +B2t + ut 
Where Yt is value of the variable in tt year whose annual compound growth rate 
is to be estimated. Further t' is year & number 1, 2, 3 etc were used for 
consecutive year. 
And then the following formulae have been used for getting Annual compound 
growth rate (r) in percentage term. 
r= [antiLn(j32) — 1] x 140 
Where, r = Annual compound growth rate (%) 
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1.10. Limitations 
As the study is entirely based on both time series and cross-sectional 
secondary sources of data obtained from different published sources, the 
authentic sources have been chosen without any personal bias. However, the 
limitations inherent in the secondary data are to be recognized. Wherever the 
study uses annual time series data, the lesser number of observations acts as a 
limiting factor. However, theoretical base or economic reasoning were supplied 
in such cases. Lack of strictly comparable data on some variable due to 
methodological changes between two years was also a major limitation of the 
study. 
1.11. Plan of the study 
Taking into consideration the importance of agriculture in Uttar Pradesh, 
the present work has been planned in the following sequence:- 
The whole thesis is divided into seven chapters. The first chapter is `Introductory' 
which states the relevance and need of the study in the context of Uttar Pradesh, 
and outlines the objectives, hypotheses to be tested, database used, and 
methodology adopted in the study. Second chapter makes an in-depth study of 
review of literature. Third chapter analyses the agricultural develpoment in India 
vis-a-vis its major states. Trends in agricultural development in Uttar Pradesh has 
been analysed in Chapter four. Fifth chapter is concerned with analysis of various 
factors affecting the agricultural development in Uttar Pradesh. The last chapter 
i.e., chapter seven presents the summary of findings along with concluding 
remarks and suggestions for taking policy measures. 
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CHAPTER -II 
Review of Literature 
Review of literature in a research work is essential to evolve an edifice of 
knowledge to ensure that the present study would be an addition to the topic and 
gives way to mend away the lacunae left in the process of exploration of the 
research study. Therefore this chapter is devoted for an analysis of various 
literatures available on different aspects of agricultural growth in India. 
M. Ghose (2007)' in his paper `Agricultural Development, Agrarian 
Structure and Rural Poverty' has investigated the effect of agricultural 
development, agrarian structure and some other variables on rural poverty by 
using the OLS Method. He found that the incidence of rural poverty is inversely 
proportional to the agricultural development in terms of agricultural production 
per head of rural population, which exerts the existence of trickle-down process 
in rural India. Likely it was also observed that this process has been very limited 
and weakening over time suggesting that reliance solely on growth in agricultural 
production for achieving a desired reduction in the incidence of rural poverty 
would take an inordinately long time. The result suggests that rural poverty can 
be reduced significantly by increasing productive employment in rural areas and 
by maintaining rural wage rate at a reasonable level. It follows that any expansion 
of employment in agricultural and non-agricultural sectors would reduce rural 
poverty. 
Mathur, Das & Sircar (2006)2 in their article `Status of Agriculture in 
India: Trends & Prospects' has analysed the growth trend in agriculture 
production across the nation and region-wise. They have also analysed the 
different factors for the growth in agriculture. They have used the flexible form of 
Cobb-Douglas production function to identify the different factors affecting the 
agricultural production. They observed that there has been decline in the growth 
of the agricultural sector during the 1990s till the recent past. This is 
accompanied with the recent decline in yield per hectare for a number of food 
crops. There are vast inter-state differences in growth rate of agriculture and even 
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more so for food grains. The all India analysis for the period 1990-91 to 2004-05 
suggests that govt. expenditure in agriculture including public investment and 
subsidy for fertilizer usage and electricity consumption for agriculture are the 
main factors affecting agricultural production in India. The state-wise analysis 
shows that the agricultural output at current prices is significantly and positively 
dependent on government expenditure on agriculture, fertilizer usage, rainfall and 
population. 
In his essay `Regional Convergence in Agricultural Development' M. 
Ghose (2007)3 examined the regional convergence in agricultural development. 
He has applied the a-convergence and absolutes and conditional 13-convergence 
method in land and Iabour productivity and per capita agricultural product across 
major states after calculating the coefficient of variation in different periods of his 
study after green revolution. He found that during the period 1960/61-2001/02, 
while the estimates of absolute 13-convergence for land productivity and per 
capita agricultural output provide no evidence of significant convergence, the 
results for labour productivity indicate that there has been a strong tendency of 
absolute divergence across the state during the period. The results of a-
convergence show that although inter-state disparities in land productivity 
declined over time after that introduction of HYV-technology, the same in labour 
productivity and per capita agricultural output increased significantly. 
Chattopadhyay (2005)4 in his article `Distributive Impact of Agricultural 
Growth in Rural West Bengal' has made an attempt to explore the distribution 
impact of agricultural growth on rural West Bengal during the last two decades of 
the previous century. He classified his analysis with the help of Lorenz Curve and 
regressing the Gini's co-efficient through the time. He observed that prior to the 
1980s, the estimated rate of growth of agricultural output in West Bengal was 
very poor. It was even less than the ratio of grow of the rural and total population 
of the state. As a result, a significant portion of rural population lived in abject 
poverty. The agricultural output started to increase at an unprecedented high rate 
from beginning of 1980. This gave the result that the time profile of the shares of 
different ordinal groups in total rural consumption expenditure and ratio of the 
shares between the top 20 percent and bottom 20 percent of population revealed 
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an improvement in the overall distribution of consumption expenditure in rural 
West Bengal. However during latter part of 1990s when rate of growth of 
agricultural output declined substantially, its impact on rural income distribution 
was reversed with declaration in average earning of agricultural labour house 
hold. 
M. Ghose (2007)5 in his essay `Sustainable Development in Agriculture' 
has analysed the sustainability of agricultural development by examining the 
trend in area under high yielding varieties crops in India and trend of annual 
compound growth rates (%) of output and yield of crops in India. His analysis 
showed that the new technology led growth in agriculture has been associated 
with growing environmental degradation leading to slowing down of productivity 
and output growth during the 1990s. The environmental consequences of HYV-
technology has been undergoing as important factors imposing limits to growth 
and sustainable development in agriculture. Sustainable development naturally 
requires appropriate measures for arresting and reversing the adverse effects of 
HYV-technology. He noted that National Agricultural Research System (NARS) 
can play a crucial role to better development location-specific and environmental 
—friendly technologies. 
S. Singh (2004) 6 in his article `Crisis and Diversification in Punjab 
Agriculture: Role of State and Agribusiness' has analysed the farmers' 
hindrances in getting profitable participation in contact farming. He observed that 
there is not so much requirement of Multinational Corporation but the 
requirement of a variety of enterprises, which can ensure the participation of 
farmers in agro-industrial development as equal and active partners. Further since 
the present system of cooperatives in the state does not work efficiently to cater 
to the business needs of such farmers, the new generation cooperatives (NGCs) 
should also be started. This can also help mobilize some of the capital surpluses 
available with theses farmers for cooperative structure. The solution lies on the 
institutional level. The state agencies, farmers' organization and NGOs should 
intervene in contact farming as intermediaries to protect the farmers' interests. 
The contracting need not be promoted for all crops and the state should play more 
of a regulatory role rather than a promotional one. Agricultural diversification 
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will work only if current system of procurement is based on MSP in favour of 
new crop. 
J. Singh and R. S. Sidhu (2004)7 in their article `Factors in Declining 
Crop Diversification — Case Study of Punjab' have analysed the growth of 
agricultural output in Punjab and the contribution of crop shift and crop 
diversification in the growth of agriculture sector. They showed the scale of 
diversification by calculating the diversification index for different regions of 
Punjab in different time period. It was observed that DI for the state as a whole 
declined from 0.707 in 1970-71 to 0.591 in 2001-02. Rice and wheat continued to 
grow in area and production at the cost of other crops, and the diversity in the 
output mix decreased continuously over time. This in turn led to almost a 
specialization of the wheat—rice system all over the state with the level of 
specialization varying marginally across regions due to land and water 
constraints. The future growth in agriculture with the present crop pattern and 
technology will come largely from the area expansion which is limited due to 
water constraints. Otherwise, the crop pattern shall have to be changed towards 
high-value crop like fruits and vegetables. 
Desai (2002) 8 in his article `Policy Framework for Re-orienting 
Agricultural Development' states that the six elements namely vision, mission, 
objectives, strategies, investment and last organization and management should 
be incorporated into any public policy for developing the agriculture sector. 
According to him, the larger vision recognizes that fanning is entrepreneurial 
economic activity rather than a way of life. The mission should be to provide 
higher sectoral growth, narrow regional differences in agricultural productivity 
and growth and lead to larger growth linkage of agriculture. Objectives of 
agricultural development broadly included its per capita output and real net 
national products growth and alleviation of poverty. The strategies that can be 
adopted are extensive fanning, second, intensive agriculture and third, scientific 
knowledge based on technical change. According to him we should apply such 
instruments which will improve barter term of trade which in turn will have 
favourable impact on private investment, technical change, and growth in 
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agriculture. The multi-agency model is required which will specialize knowledge 
and skills that are highly professional in nature. 
Krislmaraj (2006)9 in his paper `Food Security, Agrarian Crisis and Rural 
Livelihood — Implications of Women' highlights the contribution of agricultural 
growth in removing poverty and increasing the per capita income of farmers and 
per capita availability of food grains across India. He analysed that the all India 
consumer price index for agricultural and rural labourers especially for food 
indicates a substantial rise in cost of living. This is the result of policies followed 
by the government to privilege the growth of rice and wheat through promotion 
of hybrid variety, accompanied by high input technology and concentration on 
irrigated areas. Apart from decline in area under cultivation of coarse cereals 
which are nutritionally rich, their production and yield have declined due to lack 
of support. Recent data on lower consumption of food and diversion to non-food 
items is aggregating the financial problems of poor farmers which results in 
lower incomes due to poor returns from agriculture. The growth rate of average 
income per worker has declined from 0.696 in late 1970s to 0.29 in 2003-04. 
Narayanamoorthy (2006)1e in his article `Deceleration in Agriculture 
Growth: Technology Fatigue or Policy Fatigue?' has made a comparison between 
technological factors and factors related to policy implementations that which is 
really causing a deceleration in the growth of agriculture. According to him, 
policy fatigue is the main reason for the agrarian crisis and deceleration in 
agricultural growth. A major policy that confirms fatigue is the faulty agricultural 
price policy followed for different crops. Nobody would invest money in a 
venture like agriculture that doesn't provide reasonable remuneration. The policy 
makers must keep watch on the movements of both, the cost and value of output 
so as to fix the prices for different crops in consonance with the cost of 
cultivation. The reduction in public investment in agriculture is also one of the 
reasons for poor performance of agriculture in recent years. There has also been 
significant reduction in the growth of institutional credit to agriculture during the 
post-reform period. Further the increased dependence on ground water irrigation 
increases the cost of cultivation. 
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Raju and Chand (2007)11 in their article `Progress and Problems in 
Agricultural Insurance' have analysed the different insurance schemes for 
agriculture initiated by the government and their impact on the well being of 
farmers. According to them, despite various schemes launched from time to time 
in the country, agricultural insurance has served very little purposes. The 
coverage in terms of area, number of farmers and value of agricultural output is 
very small, payment of indemnity based on the "area approach" misses affected 
farmers outside the compensated area, and most of the schemes are not viable. 
This requires renewal efforts by the government in terms of designing appropriate 
mechanism and providing financial support for agricultural insurance. Providing 
similar help to private sector insurance would help in increasing insurance 
coverage and in improving the viability of the insurance schemes over time. 
M. Raghwan (2008)12 in his article Changing Pattern of Input use & Cost 
of Cultivation' has analyzed the trend in the cost of utilization of different inputs 
in agriculture and so the overall cost of cultivation in different state of India. He 
observed that the cost of cultivation have soared to unprecedented heights 
coinciding with the economic reforms. The analysis shows that all items of costs 
have not increased at the same pace. While fixed cost seemed to exhibit a gradual 
deceleration, operational costs have continued their relentless acceleration. 
Further during the post-reform period, there has been a steep decline in the labour 
hours applied in cultivation. So the agrarian crisis in the post-reform period 
afflicted not only the cultivating households but also the entire agriculture 
dependent population. During this period, there has been a deceleration in the rate 
of growth of fertilizers applied in cultivation. Nonetheless, the corresponding rate 
of growth of fertilizer's charges was three times higher than that of its physical 
application. 
Singh, Kaur and Kingra (2008)13 in their paper `Indebtedness among 
Farmers in Punjab' have analysed the extent and causes of indebtedness of 
farmers in Punjab and its repercussion on Punjab farmers' life. They observed 
from their analysis that 89 percent of farm household in Punjab is indebted and 
all farm size categories are equally indebted in percentage terms. The amount of 
indebtedness was the highest in the South Western region. The smaller farm 
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households on a per hectare basis were more heavily indebted than other farm 
size categories. The institutional sources accounted for 62 percent of total loans 
to farmer. The share of productive loans was 75 percent. The farmers having 
tractors were more heavily indebted but had a highest share of institutional loans. 
It was overall observed that Punjab's farmers are severely trapped in the clutches 
of indebtedness. It warrants multi-pronged strategies and measures for reducing 
indebtedness in the short run and increasing the productive income for farmers in 
long run by generating employment. 
Fan and Gulati (2008)14 in their article The Dragon and the Elephant: 
Learning from Agricultural & Rural Reforms in China and India' have analysed 
and compared between the agricultural advancement during their economic 
reforms between China and India. They observed that both the countries achieved 
remarkable developments and growth even as aid as a percentage of GDP in the 
two countries remained low. But still both countries still face tremendous 
challenges on the path of further prosperity. Continued growth is a must owing to 
pressure from a growing population and the corresponding need for jobs. Given 
the high expectation of their citizens, the lack of growth or even slower growth 
could lead to unrest in both countries. The limited natural resource base can be 
critical constraint to growth. The further economic growth of both countries 
increasingly depends on imports of energy, for which future prospects are 
uncertain. Both the countries must also pursue more pro-poor-growth, which is 
not only a development objective in itself, but also a pre-condition for future 
growth in the long-term. 
Rao and Gopaloppa (2004)15 in their paper `Agricultural Growth and 
Farmer Distress — Tentative Prospective from Karnataka' explored the process of 
agricultural growth in Karnataka and its impact on the livelihood of its farmers. 
They observed that farmers in the state are left without an effective cover against 
adverse weather effects. This is the reason for the origin of farmers' distress in 
Karnataka which is accumulating over the years. While the proximate cause is 
adverse weather, it is the weakness of policy interventions which is the real cause 
for farmer distress. They suggest that closer ground level monitoring of weather 
effects and access to crop insurance could avert fanner distress or at least keep it 
r 
within tolerable limits. The research and extension and credit and marketing are 
essential for farmers in a developing country confronted with the powerful forces 
of modernization and globalization. The quality and dependability of the services 
provided by the institutions and infrastructure of Karnataka remains poor thereby 
causing distress and suicides in Kamataka & other states. 
Chand and Kumar (2004)" in their article `Determinants of Capital 
Formation and Agriculture Growth — Some New Exploration' have estimated a 
simultaneous equation model to investigate determinants of private and public 
investments and analyse the impact of capital formation on GDP agriculture. The 
result shows that the rate of return on private investment, which in turn depends 
on the terms of trade and technology, is found to be the most important 
determinant of private capital formation. The addition of new farm holdings is the 
second most important determinant of private investment. The institutional loan 
supplied to agriculture was found to be another determinant of private capital 
formation. The impact of subsidy on private investment is also positive. The 
increase in farm subsidies and decrease in revenue receipts from agriculture are 
causing an adverse impact on public sector capital formation. The GDP 
agriculture is affected by both capital formation as well as subsidies, besides 
terms of trade. 
Chandel and Rao (2003)17 in their paper `Investment in Oilseed Research 
in India' have analysed the growth in investment on oilseeds research in India. 
They found that the investment rate on oilseeds research in both current and real 
prices during the past two decades and overall growth rate were 6.4 percent. The 
growth rate in research investment was higher in oilseeds indicating improvement 
in research industry over time. In the TMO (Technology Mission on Oilseeds) 
period, certain crops were given priority in research investment during different 
periods like safflower during 1985-90, rapeseed—mustard during 1990-95 and 
seasamum and groundnut during 1995-2000. The increase in growth rate of 
investment in one crop was accompanied by a decrease in investment in another 
crop in the same period. Oilseed research investment has increasingly become 
dependent on ICAR budget allocation. The percentage share in oilseed research 
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investment increased for rapeseed and mustard and seasamum, and declined for 
all other crops. 
Mahendra Dev (2002) 18 in his article `Bold Initiative Needed on 
Agriculture and Rural Employment' has analysed the various factors affecting the 
growth of agriculture sector. He has also analyzed the slow progress in this sector 
and its adverse impact on the rural employment. He observed that we need to 
have a viable agriculture and compete with other countries under the WTO 
scenario. He observed that the growth rate of agricultural credit for small and 
marginal farmers declined in the 1990s as compared with the 1980s (RBI 2002). 
During the same period, there was no decline of growth in credit for large 
farmers. In case of investment, as percentage of agriculture GDP, public 
investment was between 8 and 9 percent in the 1990s which was less than that for 
the 1980s. This decline in public investment is cause for concern. Agricultural 
development is an important source of increase in employment. There is a need to 
shift cropping pattern in favour of non-food & cash crops. Growth in rural non-
farm employment (RNFE) can also improve rural wages and employment 
opportunities. 
Satish (2007)19 in his article `Agricultural Credit in the Post Reform Era - 
A Target of Systematic Policy Coarctation' has analysed the post-reform scenario 
of the credit flow to agriculture. He concluded that there has been real squeeze on 
the credit flow to agriculture. He observed from the trend that credit to agriculture 
as a proportion of total bank credit of commercial banks decreased from 15 
percent in 1990-91 to 9.9 percent in 1999-2000 and further to 9.6 percent during 
2000-01. The number of small borrower account below Rs. 25000, which can be 
treated as a proxy for• extensiveness of credit flow to priority sectors shrank from 
58.8 millions in 1991-92 to 39.3 millions in 1999-2000 and further to 36.8 
millions in 2003-04. The incremental credit deposit (CD) ratio which averaged 
60.4 percent during 1981-82 drastically reduced to 34.5 percent during 1999-
2001. The effects are further reflected in the declining trend in the capital 
formation in Indian agriculture since early 1990s. The level of capital investment 
in agriculture that was at 1.88 percent of GDP in 1992-93, declined to 1.27 
percent in 2002-03. 
38 
Ghosh (2004) 20 in his article `Promoting Bio-fertilizers in Indian 
Agriculture' has analysed the growth and distribution of bio-fertilizers in the 
Indian agriculture. He evaluated the different factors affecting the distribution of 
bio-fertilizers by estimating a regression equation. He found the result that the 
distribution of bio-fertilizers, proxying for its adoption rate, has not consistently 
grown over time and has slowed does in the late 1990s. Although there have been 
more and more entries in the market, the average capacity has come down, 
characterizing the industry by a large number of small units. Further, there has 
been no diffusion of technology despite the central government's interventions. 
Besides this, despite the entry of private players, the share of private commercial 
sector in distribution remains below 50 percent. Private firms have over time 
neither improved their share in capacity or distribution nor their growth rate of 
distribution. Given the capacity of the unit, private ownership has an adverse 
effect on distribution performance, showing the dismal commercial performance 
of the industry. 
Shahu and Rajosekhar (2005)21 in their paper `Banking Sector Reform 
and Credit Flow to Indian Agriculture' have analysed the credit availability to 
Indian agriculture by different type of institutions, formal and informal in India. 
After examining the trend in credit flow, they observed that the share of credit to 
agriculture in total net bank credit had significantly declined, after the 
introduction of banking sector reforms in specialty. Despite the fact that the 
lending targets were fixed, direct and indirect finance was clubbed, interest rates 
were deregulated and lending procedures in the credit delivery system were 
simplified, the banks couldn't achieve the target set for agricultural lending. The 
Share of those farmers, borrowing less than Rs. 25000 declined in both the total 
number of loans accounts and total loan amount during the reform period. Credit 
flow to agriculture was negatively associated with investment in government 
securities and proportion of credit provided by the cooperatives. Credit supply to 
agriculture was positively associated with the incidence of rural banks braches. 
Mahenndra. Dev (2006) 22 in his article `Half Hearted Attention to 
Agriculture' has attempted to analyse the growth process of agriculture during 
different plans upto tenth plan. He observed that the stagnant public investment in 
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the 1990s and in the first five years of the new millennium has been a concern as 
it is necessary for improving infrastructure which can facilitate the growth of 
agriculture in the country. The provision of irrigation and water management are 
crucial for agricultural growth. The focus should have been more on water 
management in dry land agriculture. Since the bulk of the rural poor live in the 
rain-fed regions it is important to give high priority to sustainable development of 
these areas through the water shed development approach and other water 
management practices. Further timely and adequate credit is important to meet 
the requirement of fixed and working capital for farmers. Also there is a need to 
focus research and extension on dry land, hilly and marginal areas, diversification 
of crop patterns and allied activities, and post-harvest and biotechnology. 
Behera and Mishra (2007)23 in their article `Acceleration of Agricultural 
Growth in India: Suggestive Policy Framework' have analysed crisis in Indian 
agriculture and various type of policies undertaken to solve this. They observed 
that the absence of institutional control in the input market has not only increased 
prices of inputs but also created uncertainty on their availability in the right 
quantity at the right price and at the right time to small and marginal farmers. 
This coupled with reduction in subsidies on seeds, fertilizers, pesticides etc. and 
growing fragmentation of farm Iand has raised the cost of cultivation. On the 
other hand lack of easy proximity to the output market, weak agriculture industry 
linkage, asymmetric information, and absence of agri-business relations have 
restricted farmers from getting the right prices for their commodities. All these 
resulted in drastic decline in profitability from agriculture in recent years. This 
decline in profitability has created disincentives for many farmers to continue 
cultivation, putting the agriculture sector in deep crisis. 
Majumdar (2006)24 in his article `Centrality of Agriculture to India's 
Economic Development' has analysed the broader objectives of our agricultural 
growth and development. He observed that in the Indian economy the importance 
of agriculture is more than mere crop production. Agriculture continues to hold 
the key to higher GDP growth, employment expansion, reduction in poverty and 
the equitable distribution of income. The larger than sectoral role of Indian 
agriculture stems from the basic fact that a large proportion of the population, 
some 60 percent continues to depend on agriculture for its livelihood. The focus 
will have to be on agriculture and allied sectors like animal husbandry, fisheries, 
construction, tourism, small scale industries, micro-enterprises, retail traders and 
so on. Agriculture is used here as an inclusive concept which would also cover 
development of waste lands and forests and organic farming with organic seed 
and compost preparation. The employment expansion in the rural sector is also a 
wider objective of agricultural plan. 
Shah (2006)25 in his article `Towards Reforms — Watershed Programme' 
has analysed the Partha Sarthy Committee Report on the watershed development 
programme in India. The report argues that it has become increasingly difficult to 
see further larger dam or tubewell based irrigation development as possible 
answer to the water crisis in agriculture. The report is also skeptical of the ability 
of government to raise resources for the gigantic interlink of river projects, apart 
from the huge ecological question marks against the scheme. Therefore, the 
Parthasarathy Committee suggests that a reformed and expanded watershed 
programme hold the key to livelihood security in rainfed India. The committee 
has suggested a bold tripling of financial allocation for the watershed programme 
to around Rs. 10,000 crore per year based on a revised norm of Rs. 12,000 per 
hectare. This would make it possible to cover all rainfed areas of India by the 
year 2020. Author feels that even more than money; it is governance reform that 
holds the key to eradicate poverty from dry lands of India. 
Vadhyanathan (2006) 26 in his article `Restructuring Watershed 
Development Programme' has analysed the report of different committees set up 
for watershed development in India and its utilization in the watershed areas of 
the country. He observed that there is a need to choose appropriate measures to 
treat watersheds in different type of areas (predominantly forest areas with 
relatively high rainfall and in relatively flat terrain) and weave them into a 
coherent and mutually reinforcing programme to realize their optimum potential. 
The appropriate institutional arrangements for this purpose, including the nature 
of the organizations, role of community institutions and equitable distribution and 
sustainable use of resources will vary. This has to be recognized and internalized 
as an integral part of the watershed programmes for restructuring efforts to 
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succeed. At the ground level, where most of the action will take place, 
community participation is sought to be achieved by entrusting the responsibility 
to Panchayati Raj Institutions. 
Birthal and Joshi (2006)27 in their paper Diversification towards High 
Value Agriculture -- Role of Urbanization & Infrastructure' have analysed the 
diversification process in Indian agriculture towards high value commodities 
(HVC) i.e. fruits, vegetables and livestock products. It was found that the share of 
HVC in cold agricultural products is high as compared to other food 
commodities. It has also been found that compound annual growth rate of HYCs 
is also higher as compared to other food commodities thus varying the increased 
diversification of Indian agriculture towards HVC. They also found that this 
diversification is being propelled by increased access to markets and the factors 
facilitating their transport from production sites to consumption sites. The access 
to markets is approximated by urbanization and road density. Also with rapid 
growth in income, the food basket of both rural and urban consumers is changing 
drastically in favour of high value food commodities. The result suggests that 
urbanization would remain an important driver for diversification due to 
increasing population. 
Anita Shah (1997)28 in her paper `Food Security and Access to Natural 
Resources — A Review of Recent Trends' has examined the recent trends in the 
production of food grains in the country. She reached at conclusion that the yield 
based growth in food production has taken place in most of the states including 
dry land regions and that the diversification is a larger process that had already 
set in before liberalization. She also focused that the shift from oilseeds to food 
grains production is essential for economic sustainability of dry land farming. 
She observed that although area under food grains crops has reduced marginally 
during the post reforms period, the pattern is not uniform across crops and 
regions. The total production and per capita availability of food grains has 
continued to increase and/or fluctuate around the level achieved during the period 
immediately before the reforms. The availability of coerce grains however, had 
declined marginally. The main source of growth in production has been the 
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productivity of land since the yield of all the crops has increased during the post 
reform period. 
Sekhar (2004)29 in his paper `Agricultural Price Volatility in International 
and Indian Markets' has examined the issue of volatility of agricultural prices in 
India. He also studied the effect of transmission of international price volatility to 
domestic markets. He has made attempt to measure the degree of price instability 
of important agricultural commodities in major domestic and international market 
and further compares the patterns of variability in the two prices. He has also 
found out its implications for Indian producers and consumers. It has been found 
out that the inter-year variability is generally lower in the domestic markets than 
in international markets. However, intra year variability, which is short-run and a 
more appropriate measure of variability, is as high in domestic markets as in 
international markets. He suggested that since short-teen variability in 
agricultural prices in international markets is not found to be higher than 
domestic markets, international trade may be used as a short-term price 
stabilization strategy in case of supply shocks. 
Chand, Raju and Pandey (2007) 30 in their article `Growth Crisis in 
Agriculture — Severity and Options of National and State Levels' have discussed 
about the trend in agricultural growth and factors underlying the slowdown. They 
also explored the ways and means to bring about acceleration in agricultural 
growth in India. It was observed that the initial years of reforms were somewhat 
favourable for agricultural growth but the post-WTO period witnessed a sharp 
decline in the growth rate of almost all sub-sectors and commodity groups in the 
agricultural sector. The main reason for deceleration and stagnation in 
agricultural output after 1995-96 have been a slowdown in growth of fertilize use, 
irrigation and energy (electric power), crop intensity and the area under 
cultivation have shown either a poor growth or a decline. Diversification towards 
high value crops has also slowed down. The terms of trade for agriculture has 
shown deterioration and agricultural incomes faced an increased instability in the 
recent years. 
Joshi, et al. (2007)3 in their article `Agriculture Diversification in South 
Asia — Pattern, determinants & Policy Implications' have attempted to examine 
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the extent, nature and speed of agricultural diversification in South Asia and India 
exclusively. They identified the determinants of agricultural diversification and 
assessed its implication on food security, employment and sustainable use of 
natural resources. They have applied the Generalized Least Square Method (GLS 
Method) to determine the significance of various variables which affects the 
diversification. It has been found in their study that agriculture sector in South 
Asia is gradually diversifying in favour of high value commodities, namely fruits, 
vegetables, livestock and fish products. In case of India, markets and roads were 
the key determinants for diversification. Diversification was more pronounced in 
rain fed areas, which were by-passed during the green revolution. The rain fed 
areas are becoming a hub of non-cereals due to their low water requirement and 
abundant labour supply. Further, the high value crops have substantial potential 
for generating employment opportunities. 
H. S. Shergill (2007) 32 in his article `Sustainability of Wheat-Rice 
Production in Punjab: A Re-examination' has analysed the sustainability of wheat 
and rice production at the present scale in Punjab. He came to the conclusion that 
at present there is no such threat to it both on economic and ecological grounds. It 
has been found that the fall in the water table has neither crossed the danger mark 
nor has the fall been caused by intensive wheat-rice cultivation per hectare. The 
further marketing prospects of Punjab grains are also quite secure. The Minimum 
Support Price (MSP) of wheat and rice in India has remained quite in line with 
the world market price of these grains. The contribution of food subsidy in the 
fiscal deficit of the central government, and its burden on the economy is rather 
marginal. He observed that the water table situation in the state is not as serious 
as is being made out by some experts and newspaper reports. Also the water use 
in wheat-rice rotation is not excessive so the economics of wheat-rice cultivation 
in Punjab is not alarming. 
Ramesh Chand and T. Hague (1998)33 in their paper 'Rice-Wheat Crop 
System in Indo-Gangetic Region - Issues Concerning Sustainability' have 
discussed about the adverse phenomena such as water logging, soil salinity and 
over exploitation of the natural resource base which have resulted due to rice-
wheat rotation crop system in the Indo-Gangetic region after the post green 
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revolution. They observed that the eastern region of Indo-Gangetic plane need the 
human resource development and technological improvement which can solve 
the problems of low productivity and yield instability in rice—wheat cropping 
system. There is also the lack of managerial expertise which can provide better 
on-farm research and training of farmers regarding timeliness; improved methods 
of farm operations; proper use of inputs and by-products and conservation of 
natural resources. There is need for developing appropriate pest and rust resistant 
plant varieties for rice—wheat system in various agro-ecological zones, within the 
Indo-Gangetic plains region. 
K.S. Krishnaswamy (1994) 34 in his article Agricultural Development 
under the New Economic Regime' has discussed the impact of the government's 
New Economic Policy (NEP) on agriculture and agricultural development. He 
observed that there has been no worthwhile public investment in agriculture and 
allied sectors apart from what World Bank financed projects because the sole 
objective of fiscal adjustment in recent years has been the reduction of the fiscal 
deficit only. Even during the plan-years, the bulk of direct investment in 
agriculture had been private investment. Public investment was dominant 
essentially in the areas of irrigation and soil conservation, agricultural research 
and rural electrification. The globalization process of India with GATT might 
yield some benefit to the big farmers, especially in the water rich areas, but the 
prospects are not very reassuring for the millions of small farming households 
which don't belong to that category. Also there is nothing solid to assure us that 
surplus labour that may be thrown out of agriculture be quickly absorbed 
elsewhere. 
Kumar and Rosegrant (1994)35 in their article `Productivity and Sources 
of Growth for Rice in India' have assessed the total factor productivity growth in 
different regions of India. They have used the Divisia-Torngrist Index for 
computing the total output, total input, TFP and input price indices for rise. They 
also estimated the parameters of different variables affecting the growth in total 
factor productivity (TFP) and found their respective significance. It was analysed 
that the area under rice has increased only slightly during the 1980s. The gain in 
rice production has come essentially from the improved utilization of the 
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available infrastructure and from the resulting increase in yield per unit of land. 
Public policies such as investment in irrigation, infrastructure development and 
investment in research and pricing policies have lowered unit cost of production 
and rice prices in real terms and benefited both consumer and producers. 
Productivity of resources can be enhanced further by improving the management 
of infrastructure and by introducing new technologies. 
Monirul Hussain (2004)36 in his article `Food Security and the North-
East' has assessed the food security situation in the North-East region of India. 
He observed that the entire North-East has a deficit food production. The 
Brahamputra valley, the Bark valley in Assam and the small Imphal valley in 
Manipur, all these three valleys are thickly populated, and the land—man ratio has 
become increasingly unfavourable. Landlessness among the peasantry has 
increased substantially together with the concentration of land in the hands of a 
few. As a result, a large number of landless peasants have become totally 
unemployed with no alternative means of livelihood. Besides a large section of 
people have lost their land and livelihood as a result of environment and conflict—
induced displacement — the internally displace persons (IDPs). The IDPs are most 
vulnerable people susceptible to food insecurity in the North-East. 
According to Nayyar and Sen (1994)37, in their paper `International Trade 
and The Agricultural Sector in India' the trade policy reform in India, which 
seeks to dismantle restrictions on trade other than tariffs, and to bring domestic 
prices closer to world prices, represents a fundamental change from the past. The 
impact would not be confined to trade flows. It would extend to output and 
prices. The changes in the distribution of agricultural output and incomes 
between regions may accentuate inequities which would have potential 
implications. The increase in domestic prices of wage goods produced in 
agricultural sector is bond to erode food security which would, in turn have social 
consequences. There may not be much comfort in the balance of payments either. 
Insofar, as the volume of India's agricultural imports or exports would affect 
world prices, terms of trade are likely to worsen. The possibilities would be 
constrained further in as much as structural rigidities in the agricultural sector 
inhibit supply response. 
Patil (2008)38 in his article `Agricultural Indebtness - Crisis and Revival' 
has observed that there is no doubt that agriculture has suffered due to long 
neglect and inadequate allocation of resources. Inclusive growth would require a 
major shift in our planning strategies and a much higher allocation of 
development and plan resources. High growth rate of Indian economy may be 
sustained but a sub 2 percent growth of agriculture would continue to be a major 
obstacle in reducing rural poverty and casing social tensions. The high indebtness 
of the Indian farmer is a manifestation of the neglect and inadequate investment 
in agriculture. The small and marginal farmers who form the overwhelming 
percentage of Indian farmer's households are the worst sufferers. Most of them 
are continuing in agriculture because of the complete absence of any alternatives. 
The growing unrest in large parts of rural India is a serious issue but has not 
attracted adequate attention of the authorities. 
Reddy and Mishra (2008)39 in their article `Crisis in Agriculture and Rural 
Distress in Post Reform India' have observed that the incidence of suicide had 
been higher among small marginal farmers moving from subsistence agriculture 
to the high value crops with a strong motivation to improve their social and 
economic status. They are indeed risk-taking small agricultural entrepreneurs 
whose success would be the basic premise for the transformation of rural India 
towards better and equitable incomes and livelihoods. So farmers' distress is not 
due to enterprising qualities of farmers who pursue growth and even achieve it in 
good measure. But, drought-prone environment and non-caring policy regime 
turn those who bring growth into victims. There is increasing evidence that there 
can not be rural development, even in relatively prosperous regions like Andhra 
Pradesh and Punjab without high agricultural growth. 
Sidhu and Bhular (2005)4° in their article `Patterns and Determinants of 
Agricultural Growth in the Two Punjabs' have observed that the productivity of 
all the crops except cotton was higher in Indian Punjab than in Pakistani Punjab. 
Low Level and less assured irrigation and low use of modern production inputs 
were primarily responsible for low productivity in Pakistani Punjab. Use of 
fertilizers and pesticides was also higher in Indian Punjab. Rural electrification, 
high rural roads intensity and strong input delivery mechanism provided further 
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impetus to growth in Indian Punjab. Intensive agriculture in both the states has 
led to land and water resources degradation. The increase in area under rice and 
wheat has put greater pressure on ground water resources leading to a fall in 
water table depths. Similarly, the nutrients — exhaustive crop patterns has resulted 
into poor fertility status of soils. The problem of salinity by using brackish water 
has aggravated in Pakistani, Punjab. Consequently, the production patterns are 
reaching the limits of unsustainability from both economic and ecological points 
of view and call for diversification in both states. 
Chand (2007)4' in his article, `Wheat Supply, Price Prospects and Food 
Security' has observed that the sharp increase in wheat prices witnessed in 2006 
has sensitized the country to the fact that production is not keeping pace with 
demand. The situation is turning equally bad for other staple food like cereals and 
pulses. The per capita production of cereals, on a five year basis, since 1971, kept 
increasing till the mid 1990s. The first slowdown occurred during 1996-2000. Per 
capita production of cereals during the first five year of the 21St century is found 
to be 7 percent lower than the last five years of previous century. Pulses, which 
are major source of protein for the Indian population, have showed a decline 
since 1971. If these downward trends in cereals and pulse production are not 
reversed, there could be a serious threat to the food security of our large 
population. All these factors underscore the need to pay adequate attention to 
wheat and other staple food crops to ensure that their production grows at least at 
the rate of 2 percent per annum. 
Ramakumar (2007)42 in his article, `Revival of Agricultural Credit in the 
2000s : An Explanation' has observed that the growth rate of credit flow to 
agriculture from commercial banks in the period 2000 to 2006 was 20.5 percent 
per annum, which was significantly higher than the corresponding growth rate in 
the period between 1990 and 2000. The extent of revival of credit flow to 
agriculture in the 2000s would have been far less impressive in the absence of a 
sharp growth in indirect finance to agriculture. About one-third of the increase in 
credit flow to agriculture between 2000 and 2006 was on account of the increase 
in indirect finance. The entire growth of indirect finance to agriculture in the 
2000s originated from a major expansion of loans with a credit limit of more than 
Rs. 25 crore. The most important beneficiaries of the increase in direct advances 
since the last 1990s were the big cultivators. 
According to Tushar Shah (2007)43, in his paper `Crop per Drop of 
Diesel? Energy Squeeze on India's Small Holder Irrigation' three factors are 
causing the adverse effects on the irrigation of small holders in India. They are 
(a) deteriorating free power supply (b) -embargo on new electricity connections, 
and (c) an eight fold increase in diesel prices since 1991. The government of 
India's accelerated irrigation benefits programe is investing tens of thousands of 
crores annually in surface irrigation, which is shrinking. The author has observed 
that promoting fuel-efficient diesel/kerosene pumps of Chinese variety can ease 
the cost price squeeze. The idea of providing subsidized diesel to farmers as is 
done for trawler operating fisher folk in some states is also on anvil. The 
improvement in manual irrigation technologies and better management of surface 
water bodies for gravity flow irrigation too can relieve the stress from the energy 
squeeze. 
According to Mahendra Dev and Rao (2005)44, in their paper `Food 
Processing and Contract in AP: A Small Farmer Perspective', the contract system 
is working well and solved the problem of marketing, input purchase and 
extension services. They further observed that the contracts could be improved by 
finalizing the grading process at the collection centre only. They observed that 
the grading processes are done again at the factory and in this process the 
shriveled fruits are rejected. This according to them is leading to a variation of 
weight of up to 10-20 percent. They want that the grading be completed at the 
collection centre itself. Some of the respondent (15 percent) felt that the drip 
subsidy could be extended for increasing production of the crop. Around 75 
percent of the farmers wanted the government to supply power for a minimum of 
10 hours in place of the present 6-7 hours. They also asked for crop insurance and 
quality pesticides. 
Sengupta (2002)4$ in his article, `Traditional Vs. Modem Practices in 
Salinity Control' has observed that nearly 35 percent of canal irrigated land in 
India is suffering from productivity losses of more than 10 percent due to water 
logging and salinity. The total loss of agricultural products on this account in the 
past 50 years, would add up to a whole year's agricultural production at present. 
Land rehabilitation costs are those incurred to stop further degradation and to 
restore the land to something approaching its original un-degraded condition. One 
is preventive measures which include canal lining and conjunctive use. Other is 
curative measures which are surface and sub-surface drainage as well as chemical 
treatment and vegetative and biological measures. Lining of canals or conjunctive 
use produce immediate result. 
According to Wilson (2002)46, in his paper `Small Cultivators in Bihar 
and `New' Technology: Choice or Compulsion?', the small and marginal 
cultivators cultivating less than 2.5 acres are adopting `new' technology from the 
period since the early 1980s. A large proportion of these cultivators are 
essentially subsistence producers who have been compelled to adopt high 
yielding crops and technologies in order to pay rents and service debts. These 
producers are characterized by the marketing of a `distress surplus' and by the 
Iarge proportion of land devoted to the cultivation of high value crops for sale. 
Increasing costs of cultivation have made small and marginal cultivators more 
dependent on the minority of large land owners for high interest production as 
well as consumption loans. Meanwhile, the supply of inputs including fertilizer, 
seeds and diesel continues to be largely controlled by a section of these land 
owners. 
Pant (2005)4', in his article, `Control of and Access to Ground Water in 
UP' has observed that there has been stupendous growth of private tube wells 
(PTWs) in U.P which rose from about three thousand in 1951 to 600 thousand in 
1977 and to 1.05 million by March 1980. In fact, by mid 1970s, tube well 
irrigation had overtaken canal irrigation, which was the dominant mode of 
irrigation earlier to that. On an average, there were 21.1 PTW per 100 hectare in 
U.P. This compares favourably in relation to other regions of South Asia except 
North West India. He observed that the backward castes seen to be racing ahead 
of high casts in owing such implements. But even today for marginal farmers, 
particularly SCs/STs the ownership of mechanical water extraction devices and 
modern agricultural implements remain out of their reach. This is despite the high 
sounding success of the free boring schemes. 
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Shankari and Reddy (2005)48 in their article `To Free or Not to Free 
Power — Understanding the Content of Free Power to Agriculture' have made a 
spatial analysis of efficiency and sustainability of different sources of irrigation 
like canal water irrigation and bore well irrigation. They also discussed the 
efficacy of power subsidy given by government to the farmers for the irrigation 
purpose. They observed that while hardly 40 percent of cultivable land in the 
country has been irrigated in 2000, the surface irrigation by canals during the last 
30 years (1970-71 to 1999-2000) has grown very slowly by 34 percent promoted 
by the government. Zn sharp contrast, the area irrigated under open wells has gone 
up by 64 percent and by tube wells has shot up by 25 percent during the same 
period. Considering the fact that most of the cultivators tend to have small 
holdings, it can be safely assumed that the small and medium farmers occupy a 
critical and substantive extent of the land under irrigation in the country. 
Most of these previous studies have focused on the effect of economic 
reform initiated in 1991 on the development of agriculture sector at national level 
and not at state or regional level. In addition to this these studies have focused 
mainly on the outcome and consequences of agricultural development of only 
green revolution areas of the country such as Punjab, Haryana and western Uttar 
Pradesh. There has not been made any serious attempt to analyse the agricultural 
development after reform in Uttar Pradesh which is the traditional granary basket 
of India. In the light of this perspective the present study has great relevance and 
importance in national as well as regional context. 
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CHAPTER - III 
Performance of Agriculture in India: A 
Regional Analysis 
3.1. Nature and importance of agriculture in India 
Agriculture sector is the mainstay of the Indian economy, contributing 
about 15 per cent of national Gross Domestic Product (GDP) and more 
importantly, about half of India's population is wholly or significantly dependent 
on agriculture and allied activities for their livelihood (GOI, 2011)'. The 
contribution of agricultural sector to GDP has continued to decline over the years, 
while that of other sectors, particularly services has increased. In 1970-71 
agriculture contributed about 44 percent of GDP, which declined to 31.4 percent 
and 14.6 percent in 1990- 91 and 2009-10 (at 2004-05 prices), respectively (CSO, 
2011)2. Nevertheless, agriculture remains a major source of employment, 
absorbing about 52 percent of the total national work-force in 2004-05, down 
from about 70 percent in 1971. The share of agricultural exports in total export 
value declined from about 18.5 percent in 1990-91 to about 10.6 percent in 2009-
10, while share of agricultural imports to total national imports increased from 
2.8 percent in 1990-91 and reached a high of 8.2 percent in 1998-99 and declined 
to about 4.4 percent in 2009-10 (GOI, 2011 a)3. 
Importance of agriculture in a country like India is not likely to decline 
due to concerns for food security, employment, rural poverty and availability of 
wage goods (Vyas, 2003)4. Successive Five Year Plans have stressed on self-
sufficiency and self-reliance in foodgrains production and concerted efforts in 
this direction have resulted in substantial increase in agricultural production and 
productivity. This is clear from the fact that from a level of about 52 million 
tonnes in 1951-52, foodgrains production rose to above 241.5 million tonnes (4th  
advance estimates) in 2010-11 (GOI, 2011b)5, However, since the early 1990s, 
liberalization and globalization have become core elements of development 
strategy of the government, which had indirect policy implications and impact on 
Indian agriculture. As a part of economic reforms agricultural markets were 
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freed, external trade in agricultural commodities was liberalized and industry was 
de-protected to create more competition thereby reducing input prices and 
making terms of trade favourable to agriculture. "These measures would create a 
potentially more profitable agriculture, which would be able to bear the economic 
costs of technological modernization and expansion" (Singh, 1995)6. The reforms 
have improved terms of trade in favour of agriculture but growth in agricultural 
sector has fallen short of targets and has been well below that of non-agricultural 
sectors and the gap between rural and urban incomes has been widening. 
Productivity gains from the Green Revolution technology have reached a platue 
in many regions, causing per capita foodgrains production to decline, which has 
serious implications for food and nutritional security, poverty alleviation, rural 
development, farm incomes and rural-urban equity. One of the important strategy 
challenges for faster, sustainable and more inclusive growth (9.0-9.5% growth 
rate) in the 12th Five Year Plan under structural changes and unfavorable global 
economic environment requires a significant acceleration in growth (4.0 to 4.5% 
growth rate) in agriculture. 
Following macro economic reforms introduced in the Indian economy in 
the early 1990s, and the reforms in the multilateral trading order brought about in 
the wake of GATT negotiations and setting up of WTO, the Indian agriculture 
has entered in to the phase of globalization and diversification. It is expected that 
the combined effect of the reforms in the domestic policies and international 
trade reforms would result in a much larger integration of the Indian economy 
with the rest of the world, and such a scenario would bring about substantial 
benefits to the Indian farmers. The reforms undertaken so far have however failed 
to bring about the expected gains to Indian farmers. The process of reforms is still 
continuing and it is hoped that once the negotiations on reforms conclude and the 
envisaged reforms are implemented in letter and spirit, the gains to Indian 
agriculture would be positive and substantial. In order to realize the expected 
gains from trade liberalization, apart from improvement in infrastructure, Indian 
agriculture would need to become more competitive. The recent deceleration of 
growth in Indian agriculture- both in production as well as in crop productivity-
has however been a cause of worry. Unless this trend is reversed, India may not 
be able to take on the opportunities that may be made available to it in the wake 
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of globalization. Reversal of this trend would however require action on a 
number of fronts the most important being reversing the trend of declining public 
investment in agriculture and extending the coverage of irrigation to a much 
larger cultivated area. 
The New Economic Policy in India has been to integrate the economy 
with the global market. Among the measured aimed at bringing about structural 
reforms to accelerate growth in different sectors of the economy, particularly the 
agricultural sector, needs deeper study. The process of economic reforms and the 
gradual opening up of Indian agricultural to world markets is likely to turn the 
terms of trade in favour of agriculture, thus creating better incentives and 
environment for agriculture. The process of economic reforms and the gradual 
opening up of Indian agricultural to world markets is likely to turn the terms of 
trade in favour of agriculture, thus creating better incentives and environment for 
agriculture. 
3.2. Growth of Agriculture in India: A temporal and spatial 
analysis 
Agricultural growth has always been an important component for 
inclusiveness, and recent experience suggests that high GDP growth without high 
agricultural growth is likely to lead to acceleration in inflation in the country, 
which would adversely affect the larger growth process. The Eleventh Plan, 
which had attempted to reverse deceleration of agricultural growth during the 
Ninth and Tenth Plan, had some success in as foodgrains production has touched 
a new peak of 241.56 million tonnes in 2010-11 and growth in agriculture in the 
Eleventh Plan is likely to be about 3.3 percent per year. However, to achieve 
between 4 and 4.5 percent average growth in agricultural sector in the Twelfth 
Plan period adequate efforts on the part of the government are required. In view 
of importance of these issues, critical examination of recent trends in agriculture 
and the factors underlying the slow growth in agriculture is important to reorient 
programmes and policies in the 12th Plan. 
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3.2.1. Growth of GDP Agriculture versus total GDP growth rate in India 
Eleventh Five Year Plan has focused on a model that encompasses 4 per 
cent growth in agriculture. This was considered vital not only for improving food 
and nutrient security, but also for inclusive growth and checking rural urban 
divide. It is widely felt — and has also been documented — that high rates of 
growth experienced by India during the last two decades or so have largely 
benefited urban and non agriculture population in India. When we observe the 
decadal average growth rate in Agricultural GDP, we find that since the ten years 
period from 1980-81 to 1999-2000; the decadal growth rates in GDP of 
agriculture and allied sectors remained at or above 3 per cent and kept 
accelerating (Table-3.1). But then agriculture growth witnessed serious 
deceleration and the growth rate decelerated to 2.4 per cent in the next decade. 
Table 3.1: Agriculture and Total GDP performance in India during different 
decadal periods. 
Agricultural GDP Total GDP 
% annual average growth rate & (CV) 
1980181 to 1991/92 3.8 (1.5) 5.2 (0.5) 
1992193 to 1999/00 3.8 (1.1) 6.3 (0.2)__- 
2000/01 to 2009/10 2.4 (1.9) 7.2 (0.3) 
Trend growth rate (%) 
1980/81 to 1991/92 3 5.1 
1992193 to 1999100 3.2 6.3 
2000/01 to 2009/10 2.9 7.6 
Source: National Accounts Statistics, CSO, Govt. of India, various years. 
Note: CV denotes coefficient of variation 
Unlike the overall economic growth pattern, agricultural performance in 
India has been quite volatile. The coefficient of variation (CV) during 2000/01 to 
2009110 was 1.9 compared to 1.1 during 1992/93 to 1999/2000. This is almost six 
times more than the CV observed in overall GDP growth of the country (Table 
3.1), indicating that high and perhaps increasing volatility is a real challenge in 
agriculture, which is likely to increase in the years to come in the wake of climate 
change (Gulati & Ganguly, 2011)7. Table 3.2 presents the average growth rate of 
agriculture & Allied and total GDP during the various plan periods. India's 
agricultural sector has grown more than targeted growth rate during the 50` 6 b`, 7 h` 
and 8th Five Year Plans but fell short of targeted growth during the 9a' and 10' 
Plan. The results clearly show that in post-reforms era growth rate of real 
agricultural GDP decelerated (5.8% in 6th Five Year Plan to about 2.5% in Tenth 
Plan) while that of non-agriculture GDP increased significantly from 5.4 percent 
to 9.3 percent during the same period. However, the gap between agriculture and 
non-agriculture GDP increased significantly in the post-reforms period. The ratio 
of growth rate of real agricultural GDP to that of total real non-agriculture GDP 
was lowest (0.27) in 10th Five Year Plan period compared to that in 6th Five 
Year Plan period (1.07), indicating deceleration in agricultural growth compared 
with non-agricultural GDP. The decline in the growth rate was due to reduced 
production of crops viz. oilseeds, cotton, jute, mesta and sugarcane. The deficient 
south-west monsoon in 2009-10 restricted the agricultural growth rate to only 0.4 
per cent. Relatively good monsoon rainfall during.  2010-11 has prompted the 
government to project the agricultural growth rate at 5.4 per cent (Tripathy, 
2011)8. 
Although there is definite growth recovery in agricultural sector during the 
11   Plan, the growth figure (Table 3.2) indicates that during the first four years of 
the 11 h` five year plan the agriculture and allied sector recorded an average 
growth of 3.67 per cent against the plan target of 4 cent per annum. In the first 
year of the plan (2007-08), the growth of agriculture and allied sector was 5.8 per 
cent which became negative (-0.1 per cent) in 2008-09 even though this year 
witnessed a record 234.4 million tones food production. The new programmes 
launched during the 11th Plan such as National Food Security Mission and 
Rashtriya Krishi Vikas Yojna have made significant impact on foodgrains 
production in the country. 
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Table 3.2: Plan-wise Annual average growth rate of Total GDP verses GDP from Agri & 
Allied activities in India. 
Five Year Plan Overall GDP growth rate 
Agriculture and 
Allied sectors 
Targeted GDP 
Agriculture 
growth rate 
5th Plan(1974-79) 4.9 3.6 3.3 
6th Plan(1980-85) 5.7 5.7 3.8 
7th Plan(1985-90) 6 3.2 2.5 
Annual Plan(1990-92) 3.4 1.3 - 
8th Plan(1992-97) 6.7 4.7 3.1. 
9th Plan (1997-2002) 5.5 2.1 3.9 
10th Plan (2002-07) 7.78 2.56 4 
11th Plan (2007-12) 4 
2007-08 9.8 5.8 - 
2008-09 4.9 -0.1 - 
2009-10 9.1 0.4 - 
2010-11* 8.6 5.4 - 
Average (2007-11) 8.1 3.7 - 
Source: compiled from Economic Survey(Various Issues) and Ministry of Agriculture 
* Advance Estimate of CSO 
Note: Growth rates upto 2004-05 are at 1999-2000 prices and thereafter at 2004-05 
prices 
Since the agricultural growth rate started to fall short of targeted growth 
from the 9a`  plan onwards, the Indian agriculture is at a crossroads. With about 70 
percent population living in rural areas and about 58 percent of its workforce 
engaged in agriculture, India needs positive change in agricultural sector. 
Therefore, in the 11th Five Year Plan, the National Development Council has 
adopted a 14 point resolution dividing responsibilities equally between the 
Central and the state governments with an aim to achieve four percent 
agricultural growth by the end of 11th plan (see Box 3.1). The agricultural sector 
has been allocated additional Rs. 25,000 crore from the Central government in 
the next four years. 
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Box 3.1: Point Action Plan for Centre and States 
Action Plan for the Central Government 	I Action Plan for the State Governments 
1. A new Food Security Mission aimed at an 1. State will have to formulate district 
additional production of wheat of eight million level plans every year to avail the Rs. 
tones, rice 10 million tones and pulses two 25,000 crore scheme announced by 
i million tones 	 Govt. of India 
! 2. A new additional Central assistance to 12. Each state will have a State 
63incentivize states to draw up plans agricultural plan aimed to achieve the 
considering region-specific plans taking into state specific growth target 
account agro-climatic conditions, natural 3. Special efforts to complete all 
resources and technology 	 projects under different Central 
3. Additional resources to improve irrigation Government 	schemes 	with 
including component for modernization and improvement in water management 
canal command area 
4. Giving scientific input a new direction, 
additional funding will be provided to support 
regionally focused research projects in State 
Agricultural Universities 
5. Instead of year wise funding by National 
Bank for Agriculture and Rural Development 
(NABARD), the government will adopt state-
wise funding keeping in mind the states with 
low credit deposit ratios 
6. Fertilizer subsidy will be restructured for 
easy delivery to the farmers. Subsidy for 
balanced plant nutrition would be provided 
7. The government will take steps to improve 
skills of people employed in farm and non-
farm sector in rural areas 
4. Availability of better quality seeds 
to farmers will have to prioritize to 
reduce yields gaps. In this State 
Agricultural Universities will play an 
important role 
5. Revamp state agricultural extension 
system that includes universities and 
krishi gyan/vigyan kendras 
6. Implementation of Vaidyanathan 
Committee recommendations on rural 
cooperative credit and deadlines to 
meet the comments 
7. Notify amendments in Agricultural 
Produce Market Committee Act to 
allow variety of market tools including 
contract and cooperative farming 
Source: Hindustan Times, New Delhi, Wednesday, May 30, 2007 
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3.2.2. Growth of Agriculture sector in comparison to other sectors of the 
economy 
There are currently three main problems which are rooted in India's 
agricultural and allied sectors. These are decelerating growth in real agricultural 
gross domestic product (GDP) and land productivity, increasing food insecurity 
among the poor and an increased level and persistence of food inflation. They 
have an adverse impact on the growth of the economy and employment and offset 
efforts to reduce poverty (Desai et al, 2011)9. It is established that the non-
agricultural sector, particularly the tertiary sectors drove the economy both during 
the 1980s and the 1990s, contributing substantially to the growth acceleration 
(Kumar, 19920; Balakishnan and Parameswaran, 200711; Nayyar, 200612; Sinha 
and Tejani, 2004's). 
There has been a structural transformation in the Indian economy during 
the past few decades. The composition of Gross Domestic Product at 1999-2000 
constant prices reveals that the share of agriculture including forestry and fishing 
has declined as growth in industrial and services sectors far outpaced agricultural 
sector. The share of agriculture and allied sector in total GDP has decreased from 
44.3 per cent in 1970-71 to 14.6 per cent in 2009-10. The share of industrial 
sector has increased from 23.7 percent in 1970-71 to 30.2 percent in 2009-10 and 
services sector has increased significantly from 32 percent to 55.2 percent during 
the same period. 
Table 3.3 reveals the observed compound annual growth rates in all three 
major sectors of the economy for each fifteen major states and in India for the 
period 1991-92 to 2009-10. Table reveals the tremendous regional variation in 
the growth experience of Indian states with respect to the agriculture and allied 
sector as well as among the three major sectors of the economy. The coefficient 
of variation in case of agriculture and allied sector is highest measuring about 
51.5 percent, thus accepting the hypothesis that there is considerable inter-state 
variance in the growth of agriculture sector in India. It indicates significant 
structural changes in the state economies and in the regional profile of the 
country. Gujarat, Karnataka and West Bengal have been identified as high growth 
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states in this period, the rest being the moderate or slow growth states. These 
three states recorded more than 6% growth rate in their total NSDP. 
Table 3.3: Compound Annual Growth Rate of NSDP and its components during 1991-92 
to 2009-10 (percent per annum). 
(at 1999-2000 constant prices) 
STATES (Agri. & Allied) Secondary Tertiary Total NSDP 
Andhra Pradesh 3.45 6.03 6.92 5.62 
Assam 0.79 2.31 4.76 2.68 
Bihar 2.9 5.02 5.65 4.38 
Gujarat 2.97 8.13 7.89 6.61 
Haryana 1.97 6.07 8.59 5.51 
Karnataka 2.45 7.55 9.42 6.89 
Kerala -0.44 6.02 7.81 5.38 
Madhya Pradesh 1.84 6.11 5.51 4.33 
Maharashtra 2.76 3.99 7.42 5.54 
Orissa 2.16 2.5 6.52 3.96 
Punjab 2.17 5.58 6.6 4.47 
Rajasthan 2.5 6.93 7.14 5.65 
Tamil Nadu 0.33 4.79 7.95 5.43 
Uttar Pradesh 2.3 4.3 4.45 3.61 
West Bengal 3.84 5.74 8.91 6.69 
India 2.72 6.18 7.77 5.91 
Mean 1.1 1.6 1.4 1.2 
Std dev. 2.2 5.5 7.1 5.2 
C. V. (%) 51.5 29.4 20.3 22.7 
Source: Compiled and computed from basic data on NSDP (at 1999-2000 constant prices) 
from CSO website. 
In agriculture sector, Tamil Nadu, Punjab, Haryana and Uttar Pradesh 
experienced a low growth rate (below 3 per cent) during this period. Thus, the 
agriculture in the nation suffered because the traditional agricultural areas viz. 
Punjab, Haryana and Uttar Pradesh, of the nation performed poorly, while the 
shift to more commercialized agriculture in states like Andhra Pradesh, Bihar and 
West Bengal was not sufficient to compensate this slowdown. 
The regional composition of India's NDP has been captured by the 
relative shares of GSDP by the three broad sectors as represented in table 3.4. It 
identifies the states and the sectors responsible for the highest contribution to the 
respective NDP of the country. Maharashtra emerged as a clear winner during 
this period with highest percentage contribution to the national net domestic 
product. Almost one-seventh of national net domestic product during this period 
has been accounted for by Maharashtra alone. Uttar Pradesh and Madhya Pradesh 
have been the second and third largest contributors to the national net domestic 
product. Andhra Pradesh, West Bengal and Gujarat also contributed substantially 
to the national NDP. However, out of these high contributing six states, only 
Andhra Pradesh and Uttar Pradesh contributed more or less equally in all the 
three sectors. Maharashtra and Tamil Nadu contributed relatively more to the 
secondary and tertiary sectors, while Kerala contributed relatively more to the 
tertiary sector of the Indian economy. On the other hand Assam and Orissa has 
been the major laggard contributing a negligible amount in the national NDP in 
all the three sectors. 
Table 3.4: Average relative shares of states in GSDP by broad sectors during 
1991-92 to 2009-10 (in %). 
STATES (Agri.& Allied) Secondary Tertiary GSDP 
Andhra Pradesh 8.72 7.23 8.79 8.27 
Assam 2.86 1.29 1.93 2.02 
Bihar 7.75 4.05 4.79 5.48 
Gujarat 6.12 10.76 7.09 7.8 
Haryana 3.95 3.39 2.76 3.3 
Karnataka 6.25 6.37 6.3 6.31 
Kerala 3.19 2.97 4.68 3.78 
Madhya Pradesh 8.57 6.89 6.03 7.02 
Maharashtra 9.23 18.88 18.42 15.76 
Orissa 3.41 1.93 2.35 2.52 
Punjab 5.8 3.58 3.35 4.15 
Rajasthan 5.98 5.11 4.82 5.25 
Tamil Nadu 5.58 10.49 9.05 8.5 
Uttar Pradesh 14.4 10.22 10.8 11.73 
West Bengal 8.19 6.84 8.84 8.11 
Total of 15 states 100 100 100 100 
Source: Same as Table 3.3 
In agriculture sector, Uttar Pradesh emerged as the largest contributor to 
the national agricultural NDP. It contributes about 14.4 per cent to the total NDP 
Agriculture. Other states contributing conspicuously to the nation's agriculture 
sector are Andhra Pradesh, Bihar, Madhya Pradesh, Maharashtra and West 
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Bengal. There contribution hovered around 8 per cent to the total NDP 
agriculture. It means that these six states have more significance as far as the 
development of agriculture in the country is concerned. 
The result has been the outcome of policy changes under the preview of 
increased globalization and greater liberalization which have brought out the 
significant differential impacts on composition and structure of regional growth 
in the country (Dholakia, 21009)14. Despite a steady decline of its share in the 
GDP, agriculture is still an important sector and plays a significant role in the 
overall socio-economic development of the country. Therefore, fostering rapid, 
sustained and broad-based growth in agriculture remains key priority for the 
government. 
3.2.3. Trend in the area and production of crops in India 
Table 3.5 shows that during the last two decades, net area sown declined 
from 142.2 million hectares in Triennium Ending (TE) 1993-94 to 140.8 million 
hectares in TE 2009-10, whereas total cropped area increased from 184.8 million 
hectares to 194 million hectares during the same period. The area under 
foodgrains and pulses have remained almost stagnant at about 122 and 23 million 
hectares respectively but the share of area under foodgrains in total cropped area 
reduced from about 66.3 percent in TE 1993-94 to about 63.3 percent in TE 
2009-10. The area under wheat has increased by 3.8 million hectares, and rice by 
1.5 million hectares. The biggest loser has been coarse cereals where the area 
under cultivation has declined from 33.6 million hectares in TE 1993-94 to 27.9 
million hectares in TE 2009-10. The share of coarse cereals in total cropped area 
fell from 18.1 percent in TE 1993-94 to 14.8 percent in TE 2009-10. During the 
last two decades, foodgrains production increased from 177.4 million tonnes in 
TE 1993-94 to 227.8 million tonnes in TE 2009-10, or by over 28 percent. On the 
other hand the production of non-foodgrains has increased from 720.7 million 
tonnes in TE 1993-94 to 1003.6 million tonnes in TE 2009-10, or by over 39.3 
percent. However, the highest increased was observed in case of cotton (>100% 
increase), followed by fruits and vegetables (97%), condiments and spices (66%) 
and wheat (39%). Pulses recorded the lowest increase in production, from 12.7 
million tonnes in TE 1993-94 to 14.6 million tonnes in TE 2009-10. However, 
India is likely to have record pulses production estimated at about 18 million 
tonnes in 2010-11. 
Table 3.5: Trend in the area and production of important crops in India: 
Crops 
Area (mill. Hec) Production (mill. tones) 
TE 
1993- 
94 
TE 
2009- 
10 
Percentage 
Change 
(2009/10 to 
1991/92) 
TE 
1993- 
94 
TE 
2009- 
10 
Percentage 
Change 
(2009/10 to 
1991/92) 
Rice 42.3 43.8 3.55 75.9 95 25.16 
Wheat 24.3 28.1 15.64 57.6 80 38.89 
Coarse cereals 33.6 27.9 -16.96 31.1 38.2 22.83 
Pulses 22.4 23 2.68 12.7 14.6 14.96 
Foodgrains 122.6 122.8 0.16 177.4 227.8 28.41 
Oilseeds 26 26.8 3.08 20.1 27.5 36.82 
Sugarcane 3.6 4.6 27.78 237.2 303.7 28.04 
Fruits & vegetables 8.3 13.6 63.86 95.6 188.7 97.38 
Condiments & spices 2.3 2.6 13.04 2.5 4.15 66 
Cotton # 7.5 9.7 29.33 10.6 24.1 127.36 
Non-foodgrains* 292.9 302.9 3.41 720.7 1003.6 39.27 
Net area sown 142.2 140.8 -0.98 - - - 
Total cropped area 184.8 194 4.98 - - - 
Source: Directorate of Economics and Statistics, Ministry of Agriculture, GOI 
'Cotton production is in million bales of 170 kg each. 
*Nan-foodgrains= Oilseeds +Sugarcane + Fruits & Vegetables + Condiments & Spices + Cotton 
The share of non-foodgrain in total cropped area in the country has 
increased from 25.8 percent in TE 1993-94 to 29.5 percent in TE 2009-10. The 
area under oilseeds remained stable between TE 1993-94 and TE 2009-10. The 
share of oilseeds in total cropped area marginally declined from 14.8 percent in 
early nineties to about 14.3 percent in TE 2009-10. The area under cotton 
increased by more than 2 million hectares between TE 1993-94 and TE 2009-10. 
The area under high-value crops mainly fruits and vegetables increased by about 
5.3 million hectares between TE 1993-94 and TE 2009-10. The share of area 
under fruits and vegetables in total cropped area, which was less than 4 percent in 
TE 1993-94 increased to over 5 percent in TE 2009-10. The above results clearly 
show that cropping pattern shifted towards fruits and vegetables, cotton and 
sugarcane and other non-food crops between TE 1993-94 and TE 2009-10. 
It is evident from the estimated figures (Table 3.6) of compound annual 
growth rate that there are huge differences in the growth rate of production of 
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different crops between the states during the period 1991-92 to 2009-10. The 
maximum annual compound growth rate in foodgrain production has not been 
shown at least to 3 percent by any of the major states for crop production during 
this period. Haryana recorded the highest growth rate of about 2.65 per cent per 
annum in foodgrain production. Among the foodgrains the performance of the 
growth of pulses and coarse cereals have been worst shown by all states except 
Andhra Pradesh which recorded more than 4 per cent compound annual growth 
rate in both the crops. Otherwise most of the states have registered a negative 
growth rate or less than 2 per cent growth rate in case of pulses and coarse 
cereals. The situation of pulses is even graver than the coarse cereals as more 
states are in the negative list of growth rate. In case of rice, only Gujarat, Haryana 
and Punjab performed relatively well registering around 3 per cent growth rate. In 
case of wheat its traditional area Punjab and Haryana performed poorly. As 
against this, non-traditional area like Gujarat and Maharashtra registered a high 
growth rateof around 4.65 and 3.39 per cent respectively in case of wheat. 
Table 3.6: State-wise Compound Annual Growth rates of Production of Major Crops 
during 1991-92 to 2009-10. (in percent per annum) 
STATES Rice Wheat 
Coarse 
Cereals Pulses 
Food 
grains 
Nine Oil 
seed Cotton 
Sugar 
cane 
A. Pradesh 1.31 0.65 4.42 4.98 2.15 -1.86 4.32 2.23 
Assam 0.38 -3.08 0.04 0.84 0.31 -1.35 -1.02 -3.51 
Bihar -2.04 -0.33 0.83 -3.85 -1.15 -0.86 -- -1.75 
Gujarat 3.04 4.65 0.18 -0.19 2.3 3.25 9.32 2.54 
Haryana 3.88 2.64 3.08 -9.49 2.65 0.45 1.71 1.39 
Karnataka 1.73 1.94 1.9 3.1 1.96 -1.77 -2.83 -0.49 
Kerala -4 -- -8.74 -8.51 -4.08 -12.4 -13.24 -2.78 
Madhya 
Pradesh 
- 
10.82 0.39 -1.48 -0.39 -2.43 2.79 5.07 4.07 
Maharashtra 0.65 3.39 -1.13 2.9 0.26 5.33 5.57 2.21 
Orissa 0.71 -6.65 -3.26 -5.3 0.03 -7.18 23.32 -3.9 
Punjab 2.91 1.33 0.63 -8.42 1.88 -7.17 0.42 -0.05 
Rajasthan 1.02 2.22 3.62 -1.12 2.36 3.87 -2.79 -7.53 
Tamil Nadu -1.9 -- -1.34 -2.71 -1.81 -3.28 -5.26 1.33 
Uttar 
Pradesh 0.82 1.5 -1.66 -1.67 0.84 -2.18 -6.72 0.97 
West Bengal 1.89 2.82 1.46 -0.14 1.91 3.22 34.57 2.89 
All-India L81 2.23 1.42 0.77 1.81 2.08 4.37 1.92 
Source: Based on data compiled and computed from RBI website (www.rbi.org.in) 
Among non-foodgrains, there is large variation in growth rates for 
oilseed in this period. At one place where Tamil Nadu registered the negative 
growth rate equal to -3.28 per cent, in the mean time high growth rate as much as 
5.33 per cent has also been estimated for Maharashtra. There is unprecedented 
trend in the growth of cotton production in this period as many non-traditional 
states like Orissa and West Bengal recorded a very high growth rate of about 23.3 
and 34.5 respectively in this period. In case of sugarcane neither state has 
succeeded to cross the 3 per cent growth rate. 
3.2.4. Growth of value of crop output and yield 
The period after 1990 is called as post reform period in the economic 
circle because the Indian economy has been subjected to liberalization and 
globalization. Many researchers have tried to - study the impact of economic 
liberalisation on Indian agriculture at the national level (Bhalla, 200415; Chand, 
200216) as also on regional levels. The present study gives an account of regional 
variation in the growth of crop output and yield in the post reform period. The 
value of crop output has been obtained by using all-India prices for the triennium 
ending 1993. Land yield or land productivity has been obtained by dividing the 
value of crop output as obtained above by the area under 44 crops. The new 
Borlaug seed-fertilizer technology introduced in the mid-1960s made a major 
impact on raising yield and output levels of some crops and of aggregate crop 
output in India. In the beginning, the new technology was confined to wheat in 
the irrigated north-western region of India. But over time, it covered rice and 
some other crops and its geographical coverage extended from the north-western 
region to many other parts of the country. By 2003-06, despite considerable 
interstate variation, most states in India were able to share the gains of the new 
technology. The deepening and extension of new technology led to significant 
growth of agricultural output. Agricultural growth during 1990-93 to 2007-10 
reflects the impact of economic reforms on agricultural performance. The most 
important feature of this period is that the agricultural growth rates have come out 
to be low at the all-India level and in all regions. The output growth rate of 
Kerala, Orissa and Tamil Nadu has been negative during this period. 
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Table 3.7: State wise Growth of Value output and Crop yield during 1990-93 to 2007-10. 
STATES 
Average value of Crop Output 
(in Rs. million) 
Value of Crop Yield 
(Rs Per Hectare of GCA) 
TE 
1993-94 
TE 
2009-10 CAGR (%) 
TE 
1993-94 
TE 
2009-10 CAGR (%) 
Andhra 
Pradesh 106962 134279 1.76 8728 11537 2.17 
Assam 29154 31798 0.67 7998 8989 0.9 
Bihar 50648 52413 0.26 5278 5670 0.55 
Gujarat 56842 111692 5.33 6640 11836 4.55 
Haryana 51576 69278 2.3 9682 11569 1.38 
Karnataka 73573 83424 0.97 6342 6994 0.76 
Kerala 37736 33978 -0.8 14655 13858 -0.43 
Madhya 
Pradesh 99386 137294 2.52 4406 5640 1.92 
Maharashtra 88453 116293 2.13 4490 5960 2.2 
Orissa 45436 41660 -0,67 5740 6690 1.19 
Punjab 88635 109510 1.64 13215 15373 1.17 
Rajasthan 68932 103960 3.21 3809 5095 2.26 
Tamil Nadu 82184 67869 -1.46 13037 13117 0.05 
Uttar Pradesh 203292 243514 1.4 8355 9894 1.31 
West Bengal 75035 102047 2.39 9507 12142 1.9 
All-India 1174471 1469719 1.74 6957 8460 1.52 
Coefficient of 
Variation (%) 114.28 77 
Source: Estimated from the data compiled from CS0 and Ministry of Agriculture. 
Note: Data for output and yield includes 44 crops 
At the all-India level, the output growth has been estimated at 1.74% pa 
during 1990-93 to 2007-10 (Table 3.7). Among states only Gujarat registered a 
very high output growth rate of 5.33% pa during this period This remarkable 
performance was primarily because of the very rapid spread of Bt cotton in the 
state during the last triennium. The main reason for the deceleration of growth 
during the post-reform period was a visible deceleration in investment in 
irrigation and other rural infrastructure. 
One of the key contributions to output growth in recent years has been the 
increases in levels and growth of crop yields. Since the levels and growth rates of 
yields were low, the area growth was the major source of growth of output in 
India during the pre-green revolution period. The introduction of new technology 
during the mid-1960s resulted in raising the yield levels of major crops, 
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particularly wheat and rice, thereby making the yield growth the dominant source 
of growth of output. In the pre-reform era the "new" HYV seed-chemical 
fertilizer technology was spreading to additional areas. All regions, including the 
previously lagging eastern region, experienced high yield growth rates during this 
period (Bhalla and Singh, 2001)'7. Therefore overall GDP growth in agriculture 
was higher in the country in that period But in post-reform period the yield 
growth stagnated (13halla, 2007)18. At the state level also the growth rates of 
yields per hectare of a majority of crops have been found to be decelerated in the 
reforms era due to incorporation of changes in crop pattern in favour of high-
value crops. 
Like the agricultural output, the growth rate of land yields also have been 
recorded at low level for both all-India and in all regions during this period 
(Table 3.7). However Gujarat is again an exception recording relatively high 
growth rate at 4.55 per cent per annum. Kerala is the only state which recorded a 
negative growth rate in value of crop yield at -0.43 pa. Since the yield growth 
rates are now the predominant source of growth of agricultural output, a steep 
deceleration in the growth rates of yields in most parts of India should be a matter 
of great concern for the policymakers. A major reason seems to be the decline in 
public investment in irrigation and non-availability of yield-raising cost-reducing 
new technology. The coefficient of variation (CV) of yield levels shows that the 
disparities continue to be very high and are a product of more rigid climatic, 
structural and institutional factors like variations in rainfall and irrigation, and 
those in the level of infrastructural and technological investments in various 
regions. 
There is a huge consensus on what needs to be done with respect to 
raising productivity in agriculture. In recent years, related institutional issues 
have tended to be pushed completely into the background in official policy 
documents. India's National Agricultural Policy 2000, provides an excellent 
illustration. This document gave top priority to rural electrification, completion of 
ongoing irrigation schemes and investment in science and technology. It 
advocated special efforts to develop marketing infrastructure including 
techniques of preservation, storage and transportation. It underlined the need to 
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promote the cooperative form of enterprise in agro-processing. From a sectoral 
perspective, the high value sector (fruits and vegetables, livestock and fishery) 
has been growing at a much faster rate than the traditional crops sector and there 
is potential for further expansion. Given the rising share of high values 
commodities in the total value of agricultural output (48.8% in TB 2008/09); this 
segment is likely to drive agricultural growth in the years to come. Being highly 
perishable in nature, this segment is also crying for faster and better linkages 
between farms and firms in the logistics, processing and organized retailing. 
While the agri-system is under a structural transformation, there is need for better 
policy communication and reforms to hasten the speed of agricultural 
diversification in India. The following are the implications of these for the 
reforms era. 
1. Low agricultural growth means that the farm sector's contribution to 
providing employment-intensive growth for raising incomes in the farm 
and non-farm segments of the economy is being lost. 
2. Low growth in the yields of major field crops, livestock products and 
horticultural crops means that the opportunity to spare land and labor for 
non-agricultural growth is also being lost 
3. Changes in farm commodity composition that result from demand-led 
agricultural growth arising from rising per capita incomes in the urban 
sector are being lost. 
4. Food insecurity for the large number of poor and higher food prices due to 
inflation and various taxes for most consumers are being perpetuated. All 
this suggests that there have been weak linkages between the growth of 
the agricultural and non-agricultural sectors, with consequent threats to 
higher economic growth, food inflation and poverty. 
3.3. Agriculture and food security in India 
India's biggest challenge still remains ensuring food and nutritional 
security to its masses and this is one of the benchmarks of agricultural 
performance in a country. Food security implies access by all people at all times 
to sufficient quantities of food to lead an active and healthy life. This requires not 
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just adequate supply of food at the aggregate level but also enough purchasing 
capacity with the individual or households to demand adequate level of food. The 
adequate supply involves the dimension of quantitative and qualitative aspects. 
The quantitative dimension related to the overall food availability in the economy 
should be sufficient to meet the demand and the qualitative dimension relates the 
nutritional requirements of the population are properly looked after (Baby, 
2012)19. As far as the enough purchasing power is concerned, it involves the 
introduction of employment generation programme so that the income and 
purchasing power of the people increases. To tackle the quantitative and 
qualitative aspects of the food security problem, government of India applies 
different operational mechanisms such as public distribution system (PDS), 
Integrated child development services (ICDS) and mid-day meals programme 
(MDM) etc. However success in ensuring food security depends upon the 
production, availability and consumption levelof foodgrains. 
3.3.1. Changing pattern of production and availability of foodgrains in 
India. 
The production of foodgrains has been estimated as 241.56 million tones 
during 2010-11 compared to 218.11 million tones in the previous year. The 
production of rice is estimated at 95.32 million tonnes compared to 89.09 million 
tonnes during the previous year. The production of wheat is estimated at 85.93 
million tonnes, which is higher than the previous year's production of 80.8 
million tonnes. The production of coarse cereals is estimated at 42.22 million 
tonnes, which is higher than the previous year's production of 33.55 million 
tonnes. Sugarcane production is estimated to be higher at 339.16 million tonnes 
in 2010-11 (fourth advance estimates), as against 292.3 million tonnes during the 
previous year. Almost all states produce food grains. Punjab and Uttar Pradesh 
rank highest in production of food grains. Punjab and Haryana top the yield of 
food grains. It is obvious that there are huge differences not only in area under 
cultivation but also in yield between states. The country has been producing 
adequate cereals to meet the needs of the population since mid seventies. Over 
the last five decades per capita net availability has been showing improvement. 
The production of cereals has increased tremendously in last five decades though 
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the area under the cereal production has not increased much. West Bengal, 
Andhra Pradesh and Uttar Pradesh are the largest rice producing states. Uttar 
Pradesh, Punjab and Haryana are largest producers of wheat in the country; 
coarse cereals are mainly produced in Maharashtra, Karnataka and Rajasthan. 
India is the key player with 25% share in the global pulse basket, the annual 
production being 18.01 million tonnes in latest triennium of 2010-I1. The 
important pulse producing states are Madhya Pradesh, Uttar Pradesh, 
Maharashtra, Rajasthan, Karnataka and Andhra Pradesh, which together account 
for 75% production. The source of growth varied in different periods. Area 
expansion was the major factor for growth during 1951-67; the yield 
improvement has been the key element in the post-All India Coordinated Pulses 
Improvement Programme (AICPIP) period (1967-2002). National pulse 
production has increased from 10.6 million tonnes in 1980-82 to 18.09 million 
tonnes in 2010-11, registering a growth of 1.7% annually. However, the share of 
pulses in the total food grain production has declined from 15.8% in 1951-55 to 
7.4% in 2010-11. In India, vegetable oils are used mainly for cooking. 
Groundnut, sesame, coconut and mustard oils are used traditionally in India. 
Oilseeds production has increased over the last six decades but the increase is 
not sufficient to meet the demand; the country therefore continues to import oil. 
National Mission on Oilseeds and Pulses was formed in 1986 to give focused 
thrust to oilseed production in the country and improve availability of oil. A 
major effort was to introduce the newer oilseeds/ oils in the Indian market. Over 
the last two decades soybean, sunflower, safflower, corn, rice bran oils have been 
introduced and have found acceptance. 
In spite of about a fivefold increase in food production since the early 
fifties, daily per capita net availability of food grains has increased by only 12.4 
%, from 395 grams in 1990 to 444 grams per day in 2010 (GOI, 2011)20. Table 
3.8 shows the trend in per-capita availability of various foodgrains in kilogram 
per year as well as in gram per day from 1990 to 2009 time period. It clearly 
shows that availability of foodgrains has decreased from 172 kg a year in 1990 to 
162.1kg a year in 2009. In the same way this figure has also declined for rice, 
pulses and for cereals as a whole during this period. It is a matter of concern that 
massive improvement in food grain availability, substantial decline in cost of 
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cereals, improved access to subsidized food grains through Targeted Public 
Distribution System have not resulted in elimination of hunger or reduction in 
under-nutrition especially in vulnerable groups. In the last six decades, there has 
been a progressive decline in per capita availability of pulses and pulse 
consumption, especially among the poorer segments of the population. This is 
due to stagnant production and consequent rising cost of pulses. This trend has to 
be reversed. The annual production of vanaspati (fully or partially hydrogenated 
vegetable cooking oil) in India is 5% of total edible oil. The consumption of 
vanaspati has declined over the years as a proportion of total edible oils 
consumption, even though awareness on the dangers of trans-fats remains very 
low. 
Table 3.8 : Per capita availability of Foodgrains in India from 1990 to 2010. 
Years Rice Wheat 
Other 
cereals Cereals Gram 
J 
Pulses 
Food-
grains 
(Kilo rams per capita per year) 
1990 77.4 48.4 31.7 157.5 3.9 I5 172.5 
1995 80.3 63 23.7 167 5.4 13.8 I80.8 
2000 74.3 58.4 21.5 154.3 3.9 11.6 165.9 
2005 64.7 56.3 21.7 142.7 3.9 11.5 154.2 
2006 72.3 56.3 22.1 150.7 3.9 11.8 162.5 
2007 70.8 57.6 20.3 148.7 4.3 12.9 161.6 
2008 64 53 19.7 143.9 3.9 15.3 159.2 
2009 68.8 56.5 23.3 148.6 4.7 13.5 162.1 
2010 67.4 61.3 19.8 148.5 4.9 11.6 160.1 
Grams per ca ita per day  
1990 212.1 132.6 86.8 431.5 10.7 41.1 472.6 
1995 220 172.7 64.9 457.6 14.9 37.8 495.5 
2000 203.7 160 59 422.7 10.8 31.8 454.4 
2005 177.3 154.3 59.4 390.9 10.6 31.5 422.4 
2006 198 154.3 60.5 412.8 10.7 32.5 445.3 
2007 194 157.8 55.5 407.4 11.9 35.5 442.8 
2008 175.4 145.1 54.1 394.2 10.6 41.8 436 
2009 188.4 154.7 63.9 407 12.9 37 444 
2010 184.8 167.9 54.3 407 13.5 31.6 438.6 
Source: Department of Agriculture and Cooperation. Min. of Agriculture, Govt. of India 
Improvement in productivity in large states like UP will have a major 
impact on food grain availability in the country. As there is not such scope in 
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terms of increase in area under cultivation, an effort to increase productivity has 
to be given priority over the next decade. The very success of Green Revolution 
brought about some major problems. Many states have attempted to increase 
production through subsidies on inputs such as power, water and fertilizers, rather 
than by building new capital assets in irrigation and power. Unsustainable 
practices like excessive use of water together with imbalanced use of fertilizers 
especially in the Green Revolution areas of northern and northwestern parts of 
the country have adversely affected soil health and environment. Though the 
consumption of pesticides seems to have declined, because of the propagation of 
the Integrated Pest Management (IPM) approach and the increasing awareness 
about the hazards of pesticides, the availability of quality pesticides and pesticide 
residues in foodstuffs, remained a matter of concern. Many of the erstwhile high 
producing states are experiencing Green Revolution fatigue. Very little attention 
is being paid to achieve integrated farming systems that will ensure sustainable 
evergreen revolution essential for appropriate dietary diversification to achieve 
nutrition security. 
To make the nation pulse sufficient there is a need to increase the area 
under pulse cultivation and improve productivity. A proactive strategy from 
researchers, planners, policy makers, extension workers, market forces and 
farmers aiming not only at boosting the per unit productivity of land but also at 
reduction in the production costs is needed to improve availability and 
affordability of pulses. Lack of assured market is one factor responsible for the 
stagnation in pulse production. Due to serious problem of stored grain pest 
infestation and lack of storage facilities, farmers are compelled to sell their 
produce to middlemen at low price. The minimum support price announced by 
the Government does not benefit farmers in absence of procurement mechanism. 
Moreover, all pulse crops are not covered under the minimum support price. 
Therefore, procurement policy for pulses needs to be strengthened immediately 
and reasonable buffer stock needs to be built up to- meet the contingencies. 
Appropriate market intervention and promotion of post harvest technology are 
also necessary to encourage farmers to invest more in pulses production. 
Distribution of pulses through TPDS may improve access to pulses and help in 
stabilization of cost of pulses. 
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3.3.2. Consumption pattern of foodgrains in India: A regional analysis 
The food consumption pattern in India has changed in the last two 
decades. There has been a clear shift in recent decades from the grain 
consumption to non-grain food and animal products consumption both at regional 
and demographic level (Radhakrishna and Ravi 199221; Kumar and Mathur 
1996'2; Dyson and Hanchate 200023; Rao 200024; Viswanathan 200125; 
Chattergee et a126). The per capita grain consumption is decreasing since 1980's. 
This decline is due to various reasons, including income growth and urbanization 
and associated changes in life styles, changes in relative prices and the 
availability of non-grainfood etc. Whereas India's agricultural policy is still 
rooted in the goal of self-sufficiency in grains, consumption patterns are changing 
fast toward high-value agricultural products such as fruits and vegetables, 
livestock products, and fish. The policy environment is Iagging behind the 
structural change occurring in India's consumption and production baskets. In the 
beginning, people increase the nutritional intake through easily available crops, 
such as cereals and pulses. Next, as income and also the access to other foods 
increases, people diversify food consumption patterns. First they consume more 
non-grain crops. Second, they increase animal product in the diet. However, the 
composition of the consumption of crops within the three categories depends on 
taste, cultural, religious, markets and other regional factors. In India, like other 
developing countries, there is a clear sign of increasing calorie intake of non-
grain crops and animal products, although the magnitudes in comparison to grain 
crops are small at present. 
Grain products still dominate the Indian consumption basket. However, a 
decreasing trend of grain consumption is seen in both the rural and urban sectors 
in recent years. Within the grain products, there is further shift from coarse 
cereals to superior cereals such as rice and wheat. In urban areas, the lifestyle 
changes with increasing income associate with a shift to consuming more of 
superior non-grain food products. This is the main reason attributed for declining 
grain consumption in the urban areas. In rural areas as Nilkanth Rath suggested 
that the per capita grain consumption has decrease due to the reduction in 
physical labour requirement in rural areas (Rath 2003)27. Moreover, improved 
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infrastructure has increased the access to non-grain food items. The combined 
effect of these changes is less consumption of grains, although grain products still 
provides 69 percents of the total calorie supply for the rural population. Here we 
assess the composition of food intakes like rice, wheat, maize, other cereals and 
pulses among the grain crops. The taste and host of other factors determine the 
composition of different crops or animal products in the diet. Within India, 
wheat is the staple diet in the northern and western states. Rice is the staple diet 
in the east and south_ 
The National Sample Survey Organization (NSSO) survey results show 
that the average monthly per capita cereal consumption in the urban areas of 
India has dropped from 11.2 kg in 1973-1974 to 9.37 kg in 2009-10. The 
corresponding decline in the rural area is 15.3 kg and 11.3 kg respectively. There 
is considerable variation in per capita consumption of different cereals across the 
states and between the urban and rural population which is evident from the 
percentage composition of various cereals given in figures 3.1 and 3.2 for fifteen 
major states in the year 2009-10 (GoI, 2010)28. 
Fig 3.1: Statewise percentage composition of monthly per capita 
average consumption of different cereals in rural India (RURAL) 
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Fig 3.2: Statewise percentage composition of monthly per capita 
average consumption of different cereals in urban India (URBAN) 
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Andhra Pradesh, Assam, Orissa, Kerala, Tamil Nadu and West Bengal are 
primarily rice consuming states. Rice makes more than 80 percent of cereal 
consumption of their population although urban consumption is less than their 
rural counterpart. On the other hand wheat makes more than 50 per cent part of 
cereal consumption in states like Haryana, Madhya Pradesh, Punjab, Rajasthan 
and Uttar Pradesh. The contribution of coarse cereals in consumption is 
significant only in states like Gujarat, Karnataka, Maharashtra and Rajasthan 
3.4. Agriculture and growth in employment: A regional analysis 
Despite declining share of agriculture in the economy, majority of 
workforce continue to depend on agricultural sector for employment and in rural 
areas dependence on agriculture is more as nearly 64.3 percent of rural 
population is employed in agricultural sector. However, there is disguised 
employment in the sector due to limited opportunities for rural non-farm 
employment. This disguised employment leads to lower labor and resources 
productivity in the sector relative to other sectors of the economy. The low labor 
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productivity leads to higher rates of poverty in rural areas. Conventionally, 
agriculture is viewed as a source of food and raw materials for the economy and 
its people so that they can overcome poverty (Ahluwalia, 2011)29. But it is a 
narrow vision because agricultural growth is a means to the larger goals of 
employment-led growth and poverty reduction (Rangarajan, 19823°; Desai, 
199731; Desai and Namboodiri, 199832; Balakrishnan, 201033 and Oza, 199734). 
Table 3.9: State wise and all-India Farm and Non-farm Employment growth rates 
during the period 1993-94 to 2009-10 (percent per annum) 
RURAL URBAN 
STATES 
Farm Non-Farm All Farm Non-Farm All 
Andhra Pradesh -0.17 3.56 0.73 -2.52 2.64 1.96 
Assam 1.87 4.54 2.48 8.15 3.48 3.65 
Bihar 2.4 7.82 3.44 6.26 2.55 3.07 
Gujarat 1.78 2.61 1.96 1.19 3.7 3.52 
Haryana 1.93 5.19 2.97 3.65 3.68 3.67 
Karnataka 1.42 1.58 1.45 -3.54 3.76 2.86 
Kerala -1.22 3.99 1.4 -3.79 1.65 0.52 
Madhya 0.7 5.91 1.37 1.12 4.12 3.69 
Maharashtra 1.08 2.61 1.37 0.74 3.77 3.53 
Orissa -0.03 6.07 1.44 1.12 2.53 2.32 
Punjab 1.11 4.57 2.11 -0.2 4.26 3.92 
Rajasthan 0.67 4.26 1.5 1.6 3.31 3.05 
Tamil Nadu -1.52 0.49 -0.88 0.32 4.24 3.84 
Uttar Pradesh 1.19 4.76 2.02 0.43 4.09 3.62 
West Bengal 1.43 1.77 1.56 -3.48 2.54 2.3 
All-India 0.76 3.63 1.45 0.03 3.51 3.14 
Coefficient Of 
131.3 47.3 58 477.4 22.7 29.5 
Variation (C.V.) 
Source: Computed from "Employment and Unemployment in India"; NSSO, 50th (1993-
94) & 66th (2009-10) round, www.mospi.nic.in. 
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In India, during the 1990s agriculture virtually ceased to employ more 
labour and so did the organized non-farm sector. These two segments together — 
agriculture and the organised sector -- accounted for close to 70 percent of all 
employment in 1999-00, and yet they contributed almost no new jobs. During the 
1990s, the burden of providing additional employment to the growing labour 
force fell upon the unorganised non-farm sector, which accounted for only 30 
percent of employment in rural and urban areas combined. During the longer 
period, (1993-94 to 2009-10), however, rural employment growth rates 
accelerated in both the farm and the non-farm sectors. This happened despite the 
slow down in agricultural production and yield growth rates. The non-farm 
employment growth rate for this period is higher than it has been since the 1980s. 
Wide interstate contrasts in both rural and urban employment growth 
characterised the period 1993-94 to 2009-10, as seen from the growth rates of 
different states given in the table 3.9. 
The farm employment growth rates in particular varied extremely widely 
among the states. Rural non-farm employment growth rates varied far more than 
urban non-farm employment growth rates did. For all sectors combined, the rural 
interstate contrasts are substantially greater than the urban ones. Tamil Nadu 
recorded negative rural employment growth in all sectors during the given period. 
This was due to the substantial contraction of farm employment in rural areas 
combined with the lowest rural non-farm employment growth rate among all 
major states. However, several other states also reported negative rural farm 
employment growth. These include Andhra Pradesh, Himachal Pradesh, Jammu 
& Kashmir, Kerala and Orissa. Clearly, rural and urban non-agricultural 
employment growth is absorbing workers who are leaving agriculture in a 
number of these states. 
3.5. Growth and share of Agriculture in India's trade 
Agricultural marketing and external trade in agricultural commodities are 
assuming increasing importance in the wake of ushering in second green 
revolution, improving the living standards of farm families, making India hunger 
free and turning poverty into history in the shortest possible time (GUI, 2007)35 
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India's agri-exports can be divided into three broad categories, i.e. export 
of a) raw products, b) semi raw products c) processed and ready-to-eat products. 
Raw products exported are essentially of low value high volume nature, while 
semi processed products are of intermediate value and limited volume and 
processed ready-to-eat products are of high value but low volume nature. 
Fig 3.3: Trends of India's Agricultural import and export vis-A-vis Total national Import 
and export during 1991-92 to 2010-2011 
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Source: Agricultural Statistics at a glance-2011, www.agricoop.nic.in 
India's agricultural export has been constantly increasing since past and it 
reached to the value of Rs. 112521.8 crores in 2010-11, which is approximately 
eighteen times than that in the year 1991-92 ( Fig. 3.3). Value of agri-exports to 
total exports of the country has been ranging between 10 to 20 per cent between 
the period 1991-92 and 2010-11( Fig. 3.4). India's agri-exports face certain 
constraints that arise from conflicting domestic policies relating to production, 
storage, distribution, food security, pricing concerns etc. Unwillingness to decide 
on basic minimum quantities for export makes Indian supply sources unreliable. 
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The higher domestic prices in comparison to international prices of products of 
bulk exports like sugar, wheat, rice etc. make our exports commercially less 
competitive. Market intelligence and creating awareness in international market 
about quality of products need to be strengthened to boost agricultural exports. 
Fig 3.4: Percentage share of Agriculture to total export and 
import of India during (1991/92 to 2010/11) 
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Agri-imports constitute only a small proportion of the country's total 
imports. During the period 1991-92 to 2009-10, agri-imports have been in the 
range of 2 to 4 per cent of the total imports of the country (Fig. 3.4). In recent 
years, edible oil has become the single largest agri-import accounting for more 
than 50 per cent of the value of total agri-imports. In 2010-11, it accounted for as 
high as 51.7 per cent of total agri-imports. Another item, which has been 
accounting for around 12 per cent of total agri-imports are pulses. Each of the 
other agricultural and allied products imported into the country - cereals, spices, 
sugar, milk and milk products, chicken meat etc. - account for very small 
proportion of total agri-import, except in some climatically abnormal years 
warranting relatively larger import of a particular commodity — cereals (mostly 
wheat) in 1997-98, pulses in 1996-97 and 1997-98. 
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The Ministry of Commerce has been promoting research, development 
and exports of cardamom, tea, coffee, and rubber through the Commodity Boards 
set up for the purpose namely Spices Board, Tea Board, Coffee Board and 
Rubber Board respectively. Also, an Agriculture Produce Export Development 
Authority (APEDA) has been set up under the aegis of the Commerce Ministry 
for promoting export of horticultural commodities both fresh as well as value 
added products (GDI, 2001)36. The indirect organizational support for 
horticulture development is also being provided by two agencies in Ministry of 
Agriculture namely National Cooperative Development Corporation (NCDC) and 
National Agricultural Cooperative Marketing Federation (NAFED). 
Table 3.10: Export of different agricultural commodities during the period 1991 
and 2011. 
(Rs'000 crore] 
Year A Allied Rice Wheat Spices - 
Fruits & 
Vegetable 
Processed 
Fruits and 
Juice etc. 
1991-92 7.89 0.76 0.13 0.37 0.35 0.19 
1992-93 9.08 0.98 0.01 0.39 0.31 0.23 
1993-94 12.63 1.29 0 0.57 0.41 0.28 
1994-95 13.27 1,21 0.04 0.61 0.44 0.36 
1995-96 20.34 4.57 0.37 0.79 0.53 0.89 
1996-97 24.36 3.17 0.7 1.2 0.58 1.09 
1997-98 24.63 3.37 0 1.41 0.59 0.65 
1998-99 25.39 6.28 0 1.63 0.54 0.71 
1999-00 24.3 3.13 0 1.77 0.64 0.85 
2000-01 27.29 2.93 0.42 1.62 0.84 1.32 
2001-02 28.14 3.17 1.33 1.5 1.05 1.24 
2002-03 32.47 5.83 1.76 1.66 1.19 1.48 
2003-04 34.62 4.17 2.39 1,54 1.79 1.4 
2004-05 38.08 6.77 1.46 1.88 1.79 1.28 
2005-06 45.22 6.22 0.56 2.12 2.13 1.59 
2006-07 57.39 7.04 0.04 3.16 0.12 1.84 
2007-08 74.21 11.75 0 4.31 3.07 2.14 
2008-09 80.65 11.16 0 6.34 4.52 3.18 
2009-10 84.14 11.25 0 6.16 5.36 3.25 
2010-11 112.52 10.8 0 7.85 4.85 3.58 
Average 38.83 5.29 0.46 2.34 1.55 1.38 
C.V. 73.56 67.99 131.22 91.43 104.45 72.67 
CAGR (%) 12.87 13.59 -31.33 15.21 13.72 14.62 
Source: Agricultural Statistics at a glance-2011, www.agricoop.nic.in and Handbook of 
statistics on Indian economy 2011, RBI, Govt of India. 
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The major agri-exports of India are cereals (mostly rice - Basmati and 
non-Basmati), spices, cashew, oilcake/meals, and tobacco, tea, coffee, fruits and 
vegetables, juice and marine products. Table 3.10 gives the trend of export of 
important agricultural commodities from the period 1991-92 to 2010-11. On 
average the total export of agri-products stood around the value of Rs 38.8 
thousand crores. Among agricultural products like rice, wheat, spices, fruits & 
vegetables and processed fruits & juices, the most exported item has been the 
rice. The largest fluctuation is witnessed in case of wheat which is corroborated 
by the large value of coefficient of variation herein estimated. However 
instability in the export of all items has been the norm as visible from Iarge 
values of coefficient of variation. All items has shown positive annual compound 
growth rate except the wheat which recorded a very high negative growth rate. 
The composition of agricultural and allied products for export changed 
primarily due to the continuing increase of demand in the domestic market. 
Excellent export prospects, competitive pricing of agricultural products and 
standards, which are internationally comparable have created enormous trade 
opportunities in the Indian agro industry According to experts, India has to play a 
bigger role in the global markets in agriculture products in the future. The 
country is expected to strengthen its position among the worlds leading exporters 
of rice. Presently it is the 2nd Iargest rice producer after China and the 3rd largest 
net-exporter after Thailand and Vietnam. 
3.6. Summary 
The agriculture sector has the central importance in shaping the economy 
of India. The development of agriculture sector has far reaching implications for 
the overall growth of an agrarian economy such like India. The agriculture and 
allied sector witnessed a growth rate of 4.7 per cent during the Eighth plan period 
(1992-97). However, the agrarian situation saw a downturn towards the 
beginning of the Ninth plan period (1997-2002) and the Tenth plan period 
(2002-07), when the agricultural growth rate came down to 2.5 percent and 2.4 
percent respectively. Reversing the trend, the average growth in agriculture & 
allied sectors in 2007-11 of the Eleventh Plan has been higher at 3.7 percent per 
year. 
The agriculture sector in India has undergone significant structural 
changes in the form of decrease in share of agriculture in total GDP of the 
country from 44.3 per cent in 1970-71 to 14.6 per cent in 2009-10 and the rise of 
service sector from 32 percent to 55.2 percent during the same period, thus 
indicating a shift from the traditional agrarian economy towards a service 
dominated one. Similarly there has also been a change in cropping pattern as the 
share of foodgrain in total cropped area in the country reduced from about 66.3 
percent in TE 1993-94 to about 63.8 percent in TE 2009-10. On the other hand, 
the share of non-foodgrain in total cropped area increased from 25.8 percent to 
29.5 percent between the same periods. The interstate variation in India is more 
pronounced in case of growth of agriculture sector in comparison to other sectors 
of the economy. There is also wide variation among the states of India in the 
growth rate of value of crop output and yield. 
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CHAPTER -IV 
Agricultural Development in Uttar Pradesh 
4.1. Basic geographical and socio-economic features of Uttar 
Pradesh 
Uttar Pradesh occupies an important place in the polity and economy of 
the country. The economy of U.P. is predominately agrarian. The performance of 
agriculture and allied activities is critical in determining the growth rate of the 
State. Extending between 250-310 N latitude and 770-840 E longitude, Uttar 
Pradesh is the fifth largest State of India after Rajasthan, Maharashtra, Madhya 
Pradesh and Andhra Pradesh in area (GoUP, 2009)'. It is also the most populous 
state of India as well as the world's most populous sub-national entity, with a 
population of 199,581,477 million people as on 1 March 2011. If U.P. were to be 
a separate country, it would be the sixth most populous country in the world after 
China, India, United States, Indonesia and Brazil (Bajpai, 2005)2. On Jan. 26, 
1950, when India became a republic, the state was given its present name, Uttar 
Pradesh (literally, "Northern State"). Its capital is Lucknow. The state of Uttar 
Pradesh was reorganised on November 9, 2000 and Uttarakhand was carved out 
of it. Lying in north-central India, it is bounded by Uttarakhand and Nepal in the 
north, Bihar in east, Jharkhand and Chhattisgarh in southeast, Madhya Pradesh in 
south, and Rajasthan, Haryana and Delhi in the west. Presently it is comprised of 
75 districts, 18 divisions, 382 sub-divisions, 828 blocks and 107452 villages 
(GoUP, 2011)3. The state has heavy pressure on land with population density of 
828 per sq. km. (as against the national average of 382 per sq. km). With an area 
of 240928 km2 (7.3 per cent of total area of India), Uttar Pradesh covers a large 
part of the highly fertile and densely populated upper Gangetic plain. 
The state possesses varied topographic features ranging from plain to 
Vindhyan hills. It can be divided into two distinct physiographic regions viz. 
Gangetic plains and southern plateau ((3oI, 2012)4. The larger plain region is in 
the north; it includes the Ganges-Yamuna Doab, the Ghaghra plains, the Ganges 
plains and the Terai. It has fertile alluvial soil and a flat topography broken by 
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numerous ponds, lakes and rivers. The smaller Vindhya Hills and plateau region 
is in the south. It is characterised by hard rock strata and a varied topography of 
hills, plains, valleys and plateaus. The limited availability of water makes this 
region relatively arid. State has more than 32 large and small rivers; of them, the 
Ganges, Yaniuna, Sarayu, Betwa and Ghaghara are larger. Much of the area of 
Uttar Pradesh is covered by a deep layer of alluvium spread by the slow-moving 
rivers of the Ganges system. These extremely fertile alluvial soils range from 
sandy to clayey loam. The soils in the southern part of the state are generally 
mixed red and black or red-to-yellow. 
Based on rainfall, terrain and soil characteristics, 9 agro climatic zones 
have been recognized in the state of Uttar Pradesh. These include Tarai Western 
Plain, Central Western Plain, South Western Semi Arid, Central Plain, 
Bundelkahnd, North Eastern Plain, Eastern Plain and Vindhyan hills zones as 
shown in figure-4.1. Agro climatically the south plateau is most erratic and 
diversified as it lies between Bundelkhand and Vindhyan agroclimatic zones, The 
climate of Uttar Pradesh is the tropical monsoon type, with warm weather year-
round. The average high temperature ranges from 36 °C to 39 °C in the summer 
and the low temperature ranges from 21 °C to 23 °C in the winter season. The 
high temperature upto 47 °C is witnessed in the state in the month of May-June 
and that lowest temperature upto 3.4 °C in the month of December-January. 
Annual rainfall in the state ranges from 40-48 inches (1,000-1200 mm) in the 
east to 24-40 inches (600-1,000 mm) in the west. 
About 90 percent of the rainfall occurs during the southwest monsoon, 
lasting from about June to September. With most of the rainfall concentrated 
during this four-month period, floods are a recurring problem and can cause 
fatalities and heavy damage to crops and property, particularly in the eastern part 
of the state. Periodic failure of monsoons results in drought conditions. Uttar 
Pradesh occupies an unenviable position in the national economy. It is cultivating 
about 58% of its geographical area, while the figure for the whole country is 45% 
(Chaturvedi & Goswami, 2011)5. The state is the second largest state-economy 
in India, with a GDP of Rs, 397488.2 crore in 2011. The annual per capita GDP 
of the state was Rs, 17418 in 2011, on purchasing power parity basis. 
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Figure 4.1: Nine Agro-climatic Zones of Uttar Pradesh 
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Uttar Pradesh contributed 12.3% to India's total GDP in the financial year 
2010-11. However, the state despite being food-surplus has been growing at 
slower pace while food-deficient states are growing at higher and accelerated 
pace since the 1990s (Agarwal, 2004)6. 
The state has come to be regarded as poor and backward, suffering from 
political instability and poor governance. Overall the state is characterized by low 
levels of per capita income, high incidence of poverty, sluggish economic 
growth, high population pressure with high rates of population growth, high birth 
and fertility rates, widespread illiteracy, high infant mortality and death rates and 
low life expectancy (Singh et al, 2405)7. In many ways its position is comparable 
to some of the poorest countries of sub-Sahara Africa (Table 4.1). In terms of 
most human development indicators, UP ranks 13th or 14th out of the 15 major 
states of the country, while in terms of poverty ratio it ranks 11a'. 
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Table 4.1: Summary of socio-economic indicators of Uttar Pradesh 
State Capital Lucknow 
Area (Sq. km) 2,36,286 
Population(2011) 19,95,81,447 
Population Density 	(Sq. Km) 828 person 
No. of Districts 75 
Prominent tourist and historical 
destinations 
Varanasi, Piprahwa, Kaushambi, Shravasti, Kushi Nagar, 
Agra, 	Lucknow, 	Chitrakoot,lhansi, Allahabad and 
Merrut. 
Important Rivers Ganga, Yamuna, Gomti, Ramganga and Ghaghara 
Main Fruits Mango and Guava 
GSDP at constant prices (FY2011) Rs. 391952 crore 
GSDP at current prices (FY2011) Rs. 599809 crore 
Growth of GSDP at constant 
prices(FY2011) 7.80% 
Per capita income (FY2011) Rs 26211 
Gross fiscal Deficit to GSDP (FY2011)* 4.40% 
Poverty (FY2004-05) 32.80% 
Unemployment rate (FY2010) 8.20% 
National Highway length# 6681 Kms 
Rail Length (per 1000 sq km.)## 36.57 Kms 
Domestic Airport Agra, Allahabad, Gorakhpur, Kanpur, Lucknow and Varanasi 
International Airport Chaudhary Charan Singh International Airport, Lucknow and Lai Bahadur Shahstri Airport, Varanasi 
Per Capita Health Expenditure** Rs. 974 
Literacy Rate (2011 Census) 69.709 
Sex Ratio (2011 Census) 908 females per 1000 males 
Key Industries Cement, Vegetable oils. Textiles, Cotton Yarn, Sugar, Jute, Carpet, Brassware, Glassware & Bangles, IT& ITES 
Investment environment' 17th  rank 
Macro economy 19` rank 
Composite ranking of the state 16thrank 
Agriculture' 9th rank 
Consumer market 16th rank 
Infrastructure^ 14` rank 
Labour regulation (2009)' 10th  rank 
Legal system (2009) - 9 rank 
Overall economic freedom Index(2009)" 14th rank 
Source, P1-ID Research Bureau, compiled from various policy papaers of the state government. 
* RB! 
A India Today 
" India Today, 29`hNov2010, an article by Bibek Debroy and Laveesh Bhandari, 
^^ Economic Freedom of the States of India 2011, by Laveesh Bhandari, Bibek Debroy and S. Aiyar 
If With PWD =4534.99km, with NHA!= 2145.909, 
** Annual report to people on Health, Sep 2010 
#f/ Yearbook FY2010, Indian Railways 
The state witnessed fairly successful land reforms in the fifties resulting in 
abolition of intermediaries and transfer of land to the tillers. This was followed 
by early attempts at consolidation of holdings (Singh, 2003)8. These measures 
laid the foundations for the success of the green revolution in the state in the 
seventies and eighties, starting initially from the western region but covering the 
central and eastern regions as well in a relatively short time span. 
4.2. Contribution of agriculture in the economy of Uttar Pradesh 
The major economic activity in the state is agriculture where 78 percent 
of the population is engaged in agriculture, and 30.9 percent of state income was 
provided by this sector alone. The chief crops are rice, wheat, jowar, bajra, maize, 
urad, moong, arhar, gram and sugarcane etc. The state is the largest producer of 
food grain in India and offers a diverse agro climatic condition which is 
conducive for agricultural production. Uttar Pradesh is known for its highest 
contribution to nation's sugarcane basket. The state was India's sixth largest 
producer of fruits, and became the largest producer of vegetables in 2010. Uttar 
Pradesh had been developing at a very slow rate; however, during the 11th five-
year plan (2007-2012) the state registered a 7.28 percent GDP growth rate 
(compared with a target of 6.10 percent) and was one of five states exceeding 
their growth-rate targets. Since the late 1960s, with the introduction of high-
yielding varieties of seed for wheat and rice, greater availability of fertilizers, and 
increased use of irrigation, the state has become a major producer of food grains 
in the country. Many of its farmers, however, still suffer from two major 
constraints: small landholdings and insufficient resources to invest in the 
technology required for improved production. Livestock and dairy fanning often 
provide a supplementary source of income. 
4.2.1. Share of Agriculture in GSDP and NSDP of Uttar Pradesh 
The direct contribution of the agriculture sector to the economy of Uttar 
Pradesh is reflected by its share in NSDP as well as GSDP (at 2004-05 constant 
prices). Agriculture and allied sectors including forestry and fishing accounted 
for 24.1 and 23.1 per cent of total NSDP and GSDP respectively during 2010-11. 
There has been a structural transformation in the Uttar Pradesh economy during 
the last two decades. The composition of net state domestic product (NSDP) 
M 
reveals that the share of agriculture including allied sector i.e. forestry and fishing 
has declined as growth in industrial and service sectors far outpaced agricultural 
sector (Table-4.2). The share of industrial sector (NSDP) has increased from 20.1 
per cent in 1993-94 to 21.5 per cent in 2010-11, this is because of the increase in 
the share of mining and quarrying, manufacturing, electricity and construction 
sector. 
Table 4.2: Sector-wise Share in NSDP and GSDP in Uttar Pradesh (1993-94 to 2010-11) 
(At 2004-05 Constant Price at Factor Cost) 
Periods 
Agriculture Agro & Allied Industry Service Total 
NSDP GSDP NSDP GSDP NSDP GSDP NSDP GSDP NSDP GSDP 
1993-94 34.3 34.2 35.2 37.1 20.1 20.4 40.9 42.6 100 100 
1995-96 30.9 30.4 32.8 33.6 20.5 23 43.3 43.4 100 100 
2001-02 28 28.8 29.9 31.7 20.7 20.8 46.6 48.1 100 100 
2010-11 21.6 20.8 24.1 23.1 21.5 23.4 53.4 52.4 100 100 
Source: Based on data compiled and computed from CSO (www.mospi.n!c.1n) 
Similarly, NSDP of services sector has increased noticeably from 40.9 per 
cent to 53.4 per cent during the same period. Despite a sharp decline of its share 
in the GSDP, agriculture is still an important sector and plays a significant role in 
the overall socio-economic development of the state. Therefore, fostering rapid, 
sustained and broad-based growth in agriculture remains key priority for the 
government. 
Despite declining share of agriculture in Uttar Pradesh, majority of 
workforce continue to depend on the agricultural sector for their livelihood and 
employment, and in rural areas dependence on agriculture is about 80 per cent as 
against the national average of 73.3 per . On the other hand, more than 60 per 
cent of workers in the state depend on the primary sector as against 58.2 per cent 
at the national level. However, there is disguised unemployment in the sector due 
to limited opportunities for rural non-farm employment. This disguised 
unemployment leads to lower labour and resources productivity in the sector 
relative to other sectors of the economy. The low labor productivity leads to 
higher rates of poverty in rural areas in the state. 
4.2.2. Growth of Agriculture sector in Uttar Pradesh 
The average growth rate for overall economy of Uttar Pradesh during the 
Xth plan period remained 5 percent which was below the growth rate achieved by 
the country during this period. The primary, secondary and tertiary sector 
registered a growth of 2, 9.1 and 5.4 percent, respectively (GoUP, 2008)9. The 
state economy has been witnessing deceleration in the growth rate since the 
nineties which can be attributed partly due to decline in public investment. This 
decline in public investment has its roots in the deep fiscal crisis the state faced 
throughout this period (Shankar, 2002)10. The agriculture sector in the state 
economy has shown even more lower economic growth in the last two decades 
(from 1993-94 to 2010-11) as compared to other sectors which is evident from 
the compound annual growth rate of GSDP and NSDP of various sectors for the 
said period, presented in the table-4.3. The table shows that GSDP of service 
sector registered highest annual growth rate of 5.2 per cent per annum followed 
by industry sector (4.4 per cent per annum) and agriculture & allied sector with a 
growth of 1.2 per cent per annum during this period. While GSDP agriculture 
sub-sector accounted the least growth (1 per cent per annum) during the same 
period in Uttar Pradesh (Table-14). 
Table 4.3: Sector-wise CAGR for NSDP and GSDP of Uttar Pradesh during 1993-94 to 
2010-11 (at 2004-05 base year price) 
Sectors Agriculture Agro & Ailed Industry Service Total 
SDP NSDP GSDP NSDP GSDP NSDP GSDP NSDP GSDP NSDP GSDP 
at 
Constant 2.1 1 2.7 1.2 4.9 4.4 6.5 5.2 4.8 3.9 
prices 
at 
Current 5.4 8.5 6 9.1 9.8 11.4 11.5 13.3 9.3 11.5 
prices 
Source: Based on data compiled and computed from www.mospi.nic.in & Economic 
Survey of UP, 2009-2010. 
Similarly, compound annual growth rate of Uttar Pradesh in terms of 
NSDP at the constant price (base year 2004-05) has been estimated to be 4.8 per 
cent per annum with service sector by 6.5 per cent per annum followed by 
industry sector by 4.9 per cent per annum, agro and allied sector by 2.7 per cent 
per annum and agriculture sector by 2.1 per cent per annum during that period. 
The growth rate in Uttar Pradesh in terms of both the GSDP and NSDP 
has been remarkably high in almost all sub-sectors at current prices rather than at 
constant price (Table-4.3). Data reveals that agriculture and allied sector showed 
significant rate of growth at current prices by 6 and 9.1 per cent per annum in 
terms of NSDP and GSDP respectively as compared to at constant prices which 
is only 2.7 and 1.7 per cent respectively. In contrast, situation is better in service 
sector, which witnessed the NSDP growth rate by 11.5 (13.3 per cent GSDP) per 
cent per annum at the current prices as compared to 6.5 per cent per annum (5.2 
per cent GSDP) at constant prices. Similarly, the industry sector in the state also 
registered a remarkable growth in terms of both NSDP and GSDP, but it is lower 
as compared to service sector at both the constant and current prices. Among the 
service sector, three major sectors contributing high share are construction, 
communication and trade, hotel and restaurants. 
Consequently, it can be advocated that the highest annual compound 
growth rate has been achieved by service sector rather than industry sector which 
led to development of the economy in the last two decades. Thus, in the state of 
Uttar Pradesh, performance of agriculture sector is very poor because of the 
negligence of this sector and expansion in service sector. Further it can be 
observed that Uttar Pradesh is one of the fastest developing states in India and 
has shown a healthy growth path during the last decade (Figure-4.2). The 
average real GSDP (at constant 2004-05 prices) of the state has grown at around 
5.5% during FY 2001-2011 and has augmented about twofold from Rs.2, 13,758 
crore in FY2001 to Rs. 3, 97,488 crore in FY2011. 
It has been observed that the growth rate of GSDP has encountered a 
setback in the beginning of eleventh plan. Figure shows that, in the first two 
years of Eleventh plan, i.e. 2007-08 and 2008-09, the state registered GSDP 
growth of 6.8 percent and 6.3 percent respectively. This marginal decline in 
GSDP is attributed to steep deceleration in the growth performance in Secondary 
sector. 
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Figure 4.2: Annual growth rate of major sectors of the economy in Uttar Pradesh 
during the last decade. 
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The growth of secondary sector has fallen down dramatically from 8.4 
percent in 2007-08 to 0.8 percent in 2008-09. However, the growth of Secondary 
sector has overall increased from 0.9 percent in 2001-02 to 7.6 percent in 2010- 
11. In the same period growth rate of Agriculture and allied sector increased from 
-0.7 percent to 5.1 percent and that of Tertiary sector increased from 2.6 percent 
to 8.5 percent. Figure depicts that state's growth improved from 1.0 percent in 
2000-2001 to 7.5 percent in 2010-1 I. 
4.3. Cropping pattern in Uttar Pradesh 
Uttar Pradesh has favorable and suitable climate, vast areas of fertile 
soils, sunshine and adequate water resources to be best fit for agricultural 
production. Agriculture is the most important economic activity in the state 
because about 80% of its population resides in rural areas and 75% of the total 
workers are involved directly or indirectly in cultivation/farming which accounts 
for 30.1% of state's GDP. Agriculture is the main source of income for families 
in the state. It has 19.21 million hectare of cultivated area, constituting 79.3 1 % of 
the total geographical area. The irrigated area is over 20.2 million hectare. The 
small and marginal farmers jointly contribute 90% of farming household in Uttar 
Pradesh (GoUP, 2011)11. The cropping intensity in the state is 154.2%. The 
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important crops include rice, wheat, maize, sugarcane, chick pea, pigeon pea, 
mustard, lentil, Urd and moong. Majority of the agriculture land is used to grow 
major cereal crops: rice & wheat. Wheat is the major crop in Uttar Pradesh and is 
grown in about 5.90 million hectares, which comprises of 34.08% of total area of 
wheat in India. The rice is the second most important cereal after the wheat. The 
state ranks 1St and 3rd in the country in production of wheat and rice respectively. 
Sugarcane and potato are the most important non-foodgrain items grown in the 
state and holds l position in the production in India and so Uttar Pradesh is 
rightly called as sugarcane basket of India. 
4.3.1. Classification of Agricultural Crops 
The diversity of climatic, soil and topographical conditions along with 
adequate water resources and fertile soil allows Uttar Pradesh for cultivation of 
all varieties of crops in different regions of the state. According to the three 
seasons prevailing in the state, three types of crops are grown here. These are 
following: 
(1) Rabi crops: These crops are sown in the beginning of winter season viz. from 
October to mid-December and get harvested in March and April. These crops 
require less water and moderate temperature for growing. These crops include 
wheat, barley, gram, tobacco, mustard and potato etc 
(2) Kharif crops: These crops require more water and high temperature to grow. 
Therefore these are sown in the period from May to July and harvested during 
September to October. They include maize, rice, millets, cotton, sugarcane and 
pulses etc. 
(3) Zaid crops: They require very high temperature to grow. Therefore these are 
sown in March to April of the year get harvested in June-July. This type of crops 
includes potato, onion watermelon, and cucumber, etc. 
4.3.2. Growth and Pattern of Major Agriculture Crops 
Cropping patterns are largely determined by natural physical conditions, 
such as soil type, climate, rainfall patterns, elevation and topography (Bhalla and 
Singh, 2001) 12 . It is also the reflection of the family needs and the market 
demands in an area with the viewpoint of what has been the most profitable in the 
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past. The cropping pattern being practiced by farmers depends on the quality of 
land, irrigation facilities, and other agro-climatic and socio-economic conditions 
of the area. Expansion in cultivable area is one of the important determinants of 
growth in the production of foodgrains. Hence, both the cultivable area and 
production of foodgrains has shown increasing trends during the study period i.e. 
1991-92 to 2009-10. In terms of compound annual growth rate, the area of 
foodgrains declined with the rate of -0.01 per cent per annum and that of 
production increased with a rate of 0.9 per cent per annum (Table-4.4). 
Table 4.4: Compound annual growth rate of Area, Production and Yield of Major Crops 
in Uttar Pradesh 
Year CAGR 
Craps 1991-92 2000-01 2009-10 Period- Period- Over-all I* II* 
Foodgrains 19952 
20273 19320 0.3 0.1 -0.01 
(83.5) (82.7) (81.3) Area 
(in'000 hec) Non- 3939 4246 4437 
Foodgrain (16.5) (17.3) (18.7) 2.3 0.8 0.1 
Foodgrains 35521 44137 44023 2.4 1 0.9 
(22 .8) (25.8) (24.2) Production 
Non- 124576 136352 137616 (in '0001VIT) 
Foodgrain (77.8) (74.2) (75.8) 
1.1 0.4 0.9 
Foodgrains 1789 2173 2236 2.2 1.1 1.1 
Yield 
(kg/hec) Non- 
Foodgrain 8409 8465 10040 -0.2 1.9 0.05 
Source: Based on Data Compiled and computed from www.agricoop.nic.in, Handbook of statistics 
on Indian Economy, RBI (www.rbi.org.in), Statistical Year book, lndia,2011, CSO (www.mospi.nic.in) 
and CMIE report on Agriculture 
Note: Figure in parenthesis is percentages share of total area and production. 
*Period-I= 1991-2001 and **Period -II- 2001-2010 
It is evident that there is no scope for further increase in the cultivable 
area under foodgrains. Thus, increasing the yield and cropping intensity are the 
best options for accelerating the growth of agricultural production in the state. 
Conversely, growth in the irrigation intensity under foodgrains production has 
also been sluggish in the state throughout the study period. The negligible growth 
in the irrigated area under foodgrains has limited the possibility of cropping 
intensity in Uttar Pradesh. 
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(a) Trend in area under major crops 
The crop-wise analysis of the data (Table-4.5) reveals that among the 
cereal crops, wheat is one of the most widely cultivated crop in Uttar Pradesh. 
Moreover, the area under wheat is constantly increasing over the period and 
stood first in all the three comparative years at 8231 thousand hectares (Tha) in 
1991-92, 9256 Tha and 9670 Tha in 2001-02 and 2007-08 respectively. However, 
area under rice shows fluctuating trends and holds the second foremost growing 
crops in all the comparative years in Uttar Pradesh. Thus, the area under rice 
grew up by 5140 Tha to 6072 Tha and further to 5191 Tha during the same 
period. Alternatively, the area under the most coarse cereals, oilseeds and pulses 
demonstrate a declining trend in the year 2009-10 as compared to 1991-92 and 
2001-02. 
It can be seen that the CAGR of area under foodgrains has significantly 
decreased from 0.3 per cent per annum in period-I to 0.1 per cent per annum in 
period-II due to decrease in area under almost all cereals, coarse cereals and 
pulses during the same period. On the other hand, the area under non-foodgrains 
registered a mild growth; it increased from -2.3 per cent per annum in period-I to 
0.8 per cent per annum in period-II. Moreover, it is important to highlight that 
the area under foodgrains still occupies more than 80 per cent of total cropped 
area due to the traditional cropping pattern as well as traditional food habits. The 
area under non-foodgrains increased since 1991 and occupies 18.7 per cent of the 
total area under total major crops in the state during 2010-11 (Table-4.4). 
Though in terms of gross cropped area under horticulture i.e. vegetables 
holds the sixth and fruits, the eighth position in the widely cultivated crops after 
wheat, rice, pulses, sugarcane and oilseeds in Uttar Pradesh during 2009-10. The 
area under vegetables increased drastically from 577 Tha in 1991-92 to 778 Tha 
in 2001-02 and further to 1020 Tha in 2009-10. While the area under fruits shows 
the stagnant position during the same period. Thus, area under fruits grew up 
only from 303 Tha to 357 Tha during the same period. Similarly area under total 
commercial crops only two crops namely; sunflower and sugarcane has shown 
remarkable increase during 2009-10 as against the earlier period 1991-92. 
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Table 4.5: Compound annual growth rate of Area of major food and non-foodgrain crops of 
Uttar Pradesh in different time periods. 
Crops 
Area (000 hec.) 
Year CAGR 
1991-9 2001-02 2009-10 Period-I Period-fl Over-all 
Rice 5140 6072 5190 1.5 0.7 0.5 
Wheat 8231 9256 9670 1.1 0.5 0.7 
Jowar 516 323 190 -4 -6 -5.5 
Bajra 746 821 850 -1.6 1 0.6 
Maize 1040 931 710 -1.6 -2 -1.9 
Small millets 311 28 11 -16.6 -10 -11.8 
Barley 380 254 152 -4.6 -5.9 -6.7 
C.Cereals 2994 2357 1930 -3.1 -1.7 -2.7 
Gram 1103 841 620 -3.4 -2.5 -2.4 
Arhar(Tur) 522 394 310 -3 -1.6 -2.7 
Total Pulses 2812 2683 2500 -0.7 -2.1 -1 
foodgrains 19952 20273 19320 0.3 0.1 -0.01 
Groundnuts 123.4 108 90 -0.6 0.4 -2.2 
Rapeseed & 
Mustard 835.6 846.9 610 -6.8 -1.6 -2.6 
Sunflower Seeds 16.9 5 10 -7.8 5.8 -7.3 
oilseeds 1148 1132 1080 -5.4 1.8 
-18.8 
-2.2 
Sannhemp 15 8 1 -6.6 -11.2 
cotton 13 5 4 -10.5 -8.3 -5.3 
sugarcane 1883 2035 1980 1 -0.9 1.6 
Fruits 303 288 357 0.1 2.8 0.1 
Vegetables 577 778 1020 1.9 3.2 3.2 
Non-Foodgrains 3939 4246 4437 -2.3 0.8 0.1 
Source: same as table, 4.4. 
It can also be observed that most of the crops witnessed negative growth 
in their gross cropped area during whole study period. The small millet and 
cotton crossed over the 10 per cent negative growth rate in period-I while in 
period-II and in overall period of study, small millet and sanhemp has shown the 
negative growth rate in double digit figure. Only rice, wheat, sugarcane, fruits 
and vegetables have shown the positive growth rate in period-I while in period-II 
the positive growth rate were estimated for rice, wheat, bajra, groundnut 
sunflower fruits and vegetables. The pattern in the whole period is similar to that 
in period-I except in case of bajra where growth rate has turned from negative to 
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positive. Finally, it can be observed that the state has diversified in favour of 
horticulture and commercial crops in some extent during the over-all period 
(1991-92 to 2009-10). Despite this, the state has mainly concentrated in staple 
foods as well as traditional crops like rice and coarse cereals i.e. maize, barley 
and jowar during the same period. On the other hand, change in cropping pattern 
in the state between period-I and period-II indicates significant shift from 
foodgrains to non-foodgrains like fruits and vegetables, etc., especially from 
coarse cereals (jowar, barley, and small millets) and pulses to sugarcane and 
vegetables. The cultivation area has shifted from traditional crops to horticulture 
and commercial crops viz. fruits, vegetables and oilseeds, significantly in period-
II as compared to period-I in Uttar Pradesh. 
(b) Trends in production of crops 
Trend analysis of production of major foodgrain and non-foodgrains 
suggest that production of foodgrain is always less than that of non-foodgrain in 
each comparative year (Table-4.4). Of course the major chunk of non-foodgrain 
is made up by the sugarcane. Data reveals that the production of foodgrain has 
increased over the comparative years in Uttar Pradesh from 35521.7 thousand 
metric tones (TMT) in 1991-92 to 44137 TMT in 2001-02 while it has slightly 
declined by 44023.5 TMT in 2009-10. It is noteworthy that fall in production of 
foodgrains was accompanied by a fall in their acreage in 2009-10 in comparison 
to 2001-02. Alternatively, the production of non-foodgrains has increased from 
124575 TMT in 1991-92 to 136352 TMT in 2001-02 and 137616 TMT in 2009-
10. Statistics further demonstrate that the compound annual growth rate in 
production of foodgrains showed sharp decline from 2.4 per cent per annum in 
period-I to 1.0 per cent per annum in the period-II in Uttar Pradesh. While, the 
production of non-foodgrains registered a growth of 0.4 per cent in period-II as 
compared to 1.1 per cent per annum in period-I, showing a decelerating trend 
between the two period. Further, in crop wise analysis it can be observed from 
the table-4.6 that sugarcane is the most produced crop in the state however its 
production remained stagnant over the comparative years of the study. Hence, the 
production of sugarcane increased from 111098 TMT in 1991-92 to 117982 TMT 
in 2001-02 but its production decreased to 108735 TMT in 2009-10. The 
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production of wheat has the second place in the state after the sugarcane. Its 
production increased from 20229 TMT in 1991-92 to 25498 TMT in 2001-02. It 
increased further to 28279 TMT in 2009-10. Analyzing the compound annual 
growth rate separately for the two sub-periods, it is significant to observe that 
during the period-II, cotton, sugarcane and pulses showed deceleration in their 
growth over the period-I. Alternatively, the growth rate of non-foodgrain crops 
namely; vegetables, fruits and oilseeds esp. sunflower seeds have shown 
acceleration in their growth in period-II over the period-I in Uttar Pradesh. 
Table 4. 6: Compound annual growth rate of Production of major food and non-
foodgrain crops of Uttar Pradesh in different time periods. 
Crops 
Production ('000 tonnes) 
Year CAGR 
1991-92 2001-02 2009-10 Period-I Period-14 Over-all 
Rice 9411 12856 10784 3.2 0.3 0.8 
Wheat 20229 25498 28279 2.8 1.8 1.5 
Jowar 384 309 170 -3.9 -6.9 -4.7 
Bajra 770 968 1390 4.1 5.1 2.3 
Maize 1122 1516 1040 7.3 -1.4 -2 
Small millets 307 19 7 -17.4 -11.5 -12.8 
Barley 725 592 356 -1.1 -6 -4.2 
C.Cereals 3359 3406 2960 0.1 -0.7 -1.6 
Gram 941 816 510 -3.3 -7.4 -3.6 
Arhar(Tur) 560 456 310 -1 -3.7 -3.9 
Total Pulses 2522 2377 2001 -1 -3.3 -1.6 
foodgrains 35522 44137 44024 2.4 1 0.9 
Groundnuts 99.4 97.8 60 -2.2 -1.6 -3.8 
Rapeseed & Mustard 733.4 845.4 680 0.6 0.2 1.6 
Sunflower Seeds 17.3 16.8 20 -6.1 7.3 -4.7 
oilseeds 1376 1034 1064 -2 2.5 -1.7 
Sannhernp 8 3 1 -17 -15.3 -9.9 
cotton 14 5 1 -9.7 -9.9 -12.8 
sugarcane 111098 117982 108735 0.9 -0.5 0.4 
Fruits 2450 2283 5380 1.9 6.7 2 
Vegetables 9627 15045 22436 3.6 4.9 4.5 
Non-Foodgrairts 124576 136352 137616 1.1 0.4 0.9 
Source: same as table 4.4 
105 
Moreover, it can be shown that the growth rate of production of 
foodgrains (low value crops) is significantly higher in both period-I (2.4 per cent) 
ft 
	
	and period-II (1.0 per cent) as compared to non-foodgrains (high value crops) i.e. 
1.1 per cent and 0.4 per cent respectively in Uttar Pradesh (Table-4.4). 
It can be concluded that in Uttar Pradesh, the growth rate of production in 
high value crops (fruits, vegetables and oilseeds) has increased as compared to 
the low value crops such as cereals, coarse cereals and pulses during the period-II 
over the period-I. Contrary to the area, the share in production of non-foodgrains 
is higher (75.8 per cent) as compared to foodgrains (24.2 per cent) during the 
2009-10. 
(c) Trend in Yield of Major Crops 
The trend analysis of yield of major agricultural crops in Uttar Pradesh 
reveals that there has been deceleration in the foodgrains yield between the two 
periods, being the growth rate 1.1 per cent in period-II in comparison to 2.2 per 
cent in period-I (Table-4.7). The growth rate of yield of non-foodgrains has 
improved in period-II (1.9 per cent per annum) over the period-I (-0.2 per cent 
per annum). The yield of foodgrains is seen to be increasing over the time in the 
state from 1789 kg per hectare in 1991-92 to. 2173 kg per hectare in 2001-02, and 
2236 kg per hectare in 2009-10. It shows that the rise in yield of foodgrains was 
accompanied by an increase in their production in 2009-10 in comparison to 
1991-92. Similarly, the yield of non-foodgrains has also increased, in both the 
comparative years 2001-02 and 2009-10 as compared to 1991-92. 
As far as the crop-wise analysis of yield is concerned, it is observed that 
sugarcane registered first position in the yield value followed by vegetables, 
fruits, wheat, rice and total pulses during each comparative years, i.e. 1991-92, 
2001-02 and 2009-10 (Table-4.7). It showed an increasing trend in sugarcane 
yield from 57322 kg per hectare in 1991-92 to 57980 kg per hectare in 2001-02 
and 59251 kg per hectare in 2009-10. Wheat which is most widely cultivated 
crop in the state, also showed the increasing trend in yield across the period 
similar to that in case of its acreage as well as production. 
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Table 4.7: Compound annual growth rate of Yield of major food and non-foodgrain 
crops of Uttar Pradesh in different time periods. 
Crops 
Yield (kg/hectare) CAGR 
1991-92 2001-02 2009-10 Period-I Period-II Over-all 
Rice 1726 2117 2084 2.1 0.6 0.6 
Wheat 2363 2755 3002 2.1 1.5 1.2 
Jowar 745 957 885 0.1 -0.7 0.7 
Ba  ra 1031 1179 1638 3 4.1 2 
Maize 1079 1628 1465 1.7 0.5 0.7 
Small millets 987 679 643 -0.9 -0.5 -0.6 
Barley 1906 2333 2231 2.3 -0.5 0.5 
C.Cereals 1156 1407 1285 2.5 -0.5 1 
Gram 853 972 824 0.1 -1.9 0 
Arhar 1073 1157 662 2.1 -4.7 -1.7 
Total Pulses 897 885 748 -0.4 -1.6 -0.7 
foudgrains 1789 2173 2236 2.2 1.1 1.1 
Groundnuts 806 853 670 -1.6 -1.4 -1.5 
Rapeseed & 
Mustard 878 998 1113 0.7 2.5 1.6 
Sunflower Seeds 1020 1527 2286 1.8 2.6 3.4 
oilseeds 674 793 753 -0.01 1.1 1.1 
Sannhemp 513 425 245 -3.5 -3.3 -4.8 
Cotton('000bale) 182 31 200 -15.4 18.5 2.2 
Sugar cane 57322 57980 59251 -0.1 0.8 -0.6 
Fruits 8 8 15 1.8 3.8 1.8 
Vegetables 17 20 22 1.8 1.3 1.3 
Non-Foodgrains 8409 8465 10040 -0.2 1.9 0.048 
Source: same as table 4.4 
The compound annual growth rate of yields of major crops in Uttar 
Pradesh for period-I and period-II separately and for the whole period have also 
been presented in the table. The data reveals that during the whole study period 
(1991-92 to 2009-10), the yield growth rate of rice, wheat, maize, barley, jowar, 
bajra, rapeseed and mustard, sunflower seeds, cotton, fruits and vegetables in 
Uttar Pradesh had been positive. The growth in productivity of sunflower was 
maximum in this period followed by cotton, bajra, fruits, rapeseed and mustard, 
vegetables, wheat, maize, jowar, rice and barley which were growing at the rate 
of 3.4 per cent, 2.2 per cent, 2.0 per cent, 1.8 per cent, 1.6 per cent, 1.3 per cent, 
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1.2 per cent, 0.7 per cent, 0.7 per cent, 0.6 per cent, and 0.5 per cent per annum 
respectively. Similarly for the entire period, maximum negative growth rate in 
yield was observed in sunhemp, followed by arhar, groundnuts, sugarcane and 
small millet and their growth rate were (-) 4.8 per cent, (-) 1.7 per cent, (-) 1.5 per 
cent, (-) 0.6 per cent and (-) 0.6 per cent per annum respectively. Among these 
crops arhar, groundnut and small millet had also negative growth rate in area as 
well as production. The horticultural crops viz, fruits and vegetables which had 
shown positive growth rate both in area and production had also positive growth 
rate in yield during the overall period. 
During the period-I, cotton had shown highest negative growth in yield 
followed by sanhemp, groundnut, small millets, and total pulses that varied 
between -15.4 per cent, -3.5 per cent, -1.6 per cent, -0.9 and -0.4 per cent 
respectively. The highest positive growth of yield in period-I was shown by bajra 
followed by barley, rice wheat, arhar, sunflower, fruits, vegetables and maize 
estimating about 3 per cent, 2.3 per cent, 2.1 per cent, 2.1 per cent, 2.1 per cent, 
1.8 per cent, 1.8 per cent, 1.8 per cent and 1.7 per cent per annum respectively. 
Likewise, during the period-II, crops like rice, wheat, maize, bajra, 
rapeseed and mustard, sunflower, cotton, sugarcane, fruits and vegetables had 
shown increasing trends in yield which varied from 0.6 per cent, 1.5 per cent,4.1 
per cent, 0.5 per cent, 2.5 per cent, 2.6 per cent, 18.5 per cent, 0.8 per cent, 3.8 
per cent and 1.3 per cent respectively. However, the maximum negative growth 
rate were observed in arhar followed by sanhemp, gram, ground nuts, jowar, 
barley and small millet which varied from -4.7 per cent, -3.3 per cent, -1.9 per 
cent, -0.7 per cent, -0.5 per cent and -0.5 per cent during the period-II. The range 
of the positive growth in yield varied from 0.5 per cent to 18.5 per cent and 
negative growth in yield varied from -4.7 to -0.5 per cent per annum during the 
period-II. Among the crops, only four crops namely, rice, wheat, fruits and 
vegetables have positive growth in acreage, production and yield in all the 
comparative periods. Contrary to this three crops namely, small millets, total 
pulses and sanhemp have negative growth rate in acreage, production as well as 
yield. 
4.4. Regional disparity in Uttar Pradesh 
There are sharp variations in the levels of economic and social 
development across the four regions of the state, namely, western, central, eastern 
and Bundelkhand The first three regions fall in the fertile Gangetic plains, well-
endowed with good soil and water resources. But much of the western region is 
experiencing a fast depletion of groundwater, while areas in eastern U.P. remains 
waterlogged (Pant, 2003)13. Bundelkhand forms part of the dry central plateau 
region (Fig-4.3). Uttar Pradesh has suffered from regional disparities and 
inequality and even six decades after independence, some of the regions of this 
state are very backward and the abode of the largest proportion of poor in the 
country (Diwakar, 2009) 14 . Economically, the western region is the most 
developed with higher levels of urbanization, greater diversification of the 
economy, better infrastructure, higher agricultural productivity, higher per capita 
income and lower poverty levels. The most of the new industrial investment in 
the state has taken place in more developed districts of western region bordering 
Delhi. 
Figure 4.3: Four economic regions of Uttar Pradesh. 
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The eastern region and Bundelkhand are officially recognized as 
backward. The former suffers from high population pressure and low degree of 
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diversification of the economy; the latter falls in the drought prone dry region 
(Singh, 2001)'5. Economic infrastructure is also relatively less developed in these 
two regions. Although the central region scores relatively better in economic 
indicators as compared to the two backward regions, the incidence of poverty 
remains high. All the four economic regions also show considerable intra-
regional variations at the district level. 
The Green Revolution in the agriculture sector and commendable 
progress in the industrial front have certainly increased the overall total 
production, but there is no indication that these achievements have been able to 
reduce substantially the regional inequalities in the Ievel of development (Bhatia 
& Rai, 2004)16 . Thus the state assumes a significant role in development 
strategies of unequal regions and that the public investment occupies an 
important place in this situation. Because the regional imbalances is likely to 
widen in the absence of state intervention and narrow with politically necessary 
interventions, till finally the periphery becomes a beneficiary of the external 
economies of the developed region (Williamson 1965)'~. 
4.4.1. Regional disparity in Net District Domestic Product (NDDP) in Uttar 
Pradesh. 
Besides being the state with the low per capita income (NSDP), Uttar 
Pradesh also suffers from considerable regional disparities within the state. There 
is small number of districts where agricultural productivity is reasonably high 
resulting in the relatively better-off economic status; otherwise most of the 
districts are such where the conditions of the local economy are not better. This 
phenomenon of regional disparity becomes quite apparent when one compares 
the per capita net district domestic product (PCNDDP) in various economic 
regions in the two sub-periods, 1999-2000 and 2009-10 in Uttar Pradesh (Table-
4.8). It reveals that Western region is the most prosperous region of the state. 
This has the highest per capita income at Rs.16487, higher than the state average 
of Rs. 11832, followed by Bundelkhand, Central and Eastern regions at the sum 
of Rs. 12714, 12167 and 8456 respectively in 2009-10. 
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Table 4.8: Economic region-wise domestic income from primary, secondary and tertiary 
sector in Uttar Pradesh.(at 1999-2000 constant prices) 
[ in Crore Rs.) 
Economic 
Regions Year 
Agriculture & 
Animal 
Husbandry 
Agriculture 
and Allied Industry Service NDDP PCNDDP 
1999-00 26999 27793 15206 29047 72353 12242 
Western 
2009-10 32532 34206 27214 50563 112723 16487 
1999-00 8567 8853 4899 1264 26504 9074 
Central 
2009-10 10061 10529 8367 24278 43334 12167 
1999-00 2810 3067 1179 3245 7620 9519 
Bundelkhand 
2009-10 3715 4221 1900 5885 12247 12714 
1999-00 15549 16599 7470 19829 44807 6942 
Eastern 
2009-10 17247 17833 13221 34070 67311 8456 
1999-00 53924 56313 28755 64765 151283 9405 
Uttar Pradesh 
2009-10 63441 66698 50663 11480 235553 11832 
Source: Planning department, Govt. of Uttar Pradesh (http://updes.up.nic.in) 
The western region is also cherished with highest rate of growth of 19.7 
per cent in its domestic product between the 1999-2000 and 2009-10. It is 
noticeable from the table that the service sector dominates over agriculture and 
allied sector in all four regions of the state in 2009-10, with higher per capita 
income accordingly. 
(a) Region-wise growth performance of Net District Domestic Product 
(NDDP) in Uttar Pradesh. 
Table-4.9 shows the economic region-wise and sector-wise average 
annual growth rates of NDDP for the period of 1999 to 2009 at constant (1999-
2000 base) prices. Table observed that Central region registers highest average 
annual growth rate of 5.7 per cent during the period from 1999-2000 to 2009-10, 
while, lowest growth rate has been recorded in Eastern region i.e. 5.0 per cent 
during the same period. On the other hand, in sector-wise performance, Western 
region has the highest growth rate of 2.4 per cent in agriculture and allied sector 
followed by Bundelkhand, Central and Eastern region by 2.3 per cent, 1.8 per 
cent and 1.4 per cent per annum respectively during the same period. 
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Table 4.9: Region-wise and Sector-wise Average Annual Growth Rate of 
Net District Domestic Product of Uttar Pradesh (1999-00 to 2009-2010). 
Zones  Industry Service TNDDP PCI 
Western Region 2.4 8.0 6.0 5.2 3.1 
Central Region 1.8 7.8 7.1 5.7 3.6 
BundelKhand Region 2.3 8.0 6.2 5.2 3.5 
Eastern Region 1.4 8.3 5.9 5.0 3.0 
Uttar Pradesh 2.0 8.0 6.2 5.2 3.2 
source: same as table 4.8 
It is noticeable that almost in all regions; growth rate in industrial sector 
had been the highest during the study period. Thus, in case of secondary sector 
the Eastern region appears on the top with 8.3 per cent growth per annum and 
Central region recorded a lowest growth by 7.8 per cent during the same period. 
However, almost in all regions, average annual growth rate of per capita income 
lies between 3 to 4 per cent per annum. The Central and Bundelkhand region 
have recorded slightly higher growth performance in their per capita income, 
while other regions i.e., Western and Eastern have the lower growth rate in their 
per capita income during the same period. 
(b) Region-wise composition of Net District Domestic Product (NDDP) in 
Uttar Pradesh 
The composition of NDDP at 1999-2000 constant prices reveals that the 
share of agriculture and allied sector including forestry and fishing has declined 
from 37.2 per cent in 1999-2000 to 28.3 per cent in 2009-10 while the percentage 
composition of industry and service sector in total NDDP of the state has 
increased in that period (Table-4.10). In totality the service sector had far 
outpaced the agriculture sector in the state. 
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Table 4.10-Region-wise Percentage Share of Primary, Secondary and Tertiary 
Sector in total NDDP of Uttar Pradesh. 
Districts Year Agro-Allied Industry Service Total NDDP 
1999-00 38.4 21.0 40.1 100 
Western Region 
2008-09 30.3 24.1 44.9 100 
1999-00 33.4 18.5 47.7 100 
Central Region 
2008-09 24.3 19.3 56.0 100 
Bundel Khand 1999-00 40.3 15.5 42.6 100 
2008-09 34.5 15.5 48.1 100 Region 
1999-00 37.0 16.7 44.3 100 
Eastern Region 
2008-09 26.5 19.6 50.6 100 
1999-00 37.2 19.0 42.8 100 
Uttar Pradesh 
2008-09 28.3 21.5 48.7 100 
source: same as table 4.8 
The sharp decline in the share of industrial sector is because of the decline 
in growth of agriculture, which adversely affected the industrial sector especially 
on the agro based (food and processing) industries in the state. Similarly, the 
share of industrial sector including mining and quarrying, manufacturing, 
electricity and construction sector has increased from 19.0 per cent to 21.5 per 
cent during the period 1999-2000 to 2009-10. 
Consistent with the trend of structural change at state level, status of 
agricultural sector in the four economic regions of Uttar Pradesh is also changing 
rapidly. It is noticeable that the share of agriculture and allied sector in their 
respective total NDDP has declined almost in all regions between the period 
1999-2000 and 2009-10. In 2009-10, the percentage composition of agriculture 
and allied sector in its total NDDP has been the highest in BundeIkhand region 
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measuring about 34.5 per cent, followed by Western, Eastern and Central region 
where these figures stands at 30.3 per cent, 26.5 per cent and 24.3 per cent 
respectively (Table-4. 10). 
4.4.2. Growth and pattern of traditional crops - A regional analysis of Uttar 
Pradesh 
Due to different climatic conditions, soil types and infra-structural 
development the four well-defined economic regions of Uttar Pradesh also have 
different cropping patterns. The western region is still the most prosperous 
region, despite some catching up by other regions in the 1970s and 1980s. 
Foodgrain yield per acre in the eastern and central regions is only 80% of the 
yield in the western region. And the west-to-east gap widens when one considers 
all crops: the west has witnessed greater diversification of output and has more 
area under high-value commercial crops (Ranjan, 2009) 18 . In general, 
productivity declines as one move from western part of the state towards the 
eastern part (Chand et al)19. On the other hand, Bundelkhand lags behind all the 
other regions in terms of average yield of all crops with the only exception of 
pulses. Even in case of pulses the regional average is not very much higher as 
compared to other regions (Singh and Joshi, 2009)20. Therefore western UP is a 
leading green revolution region of India which is very well placed in terms of 
most of the commonly used indicators of agricultural development. For example 
the yield of foodgrains is 22 quintals per hectare in Western UP compared to 12 
in Bundelkhand region of UP and 18 in Eastern UP. This region is characterized 
as the food and sugar basket of Uttar Pradesh. Relative share of foodgrain crops 
in the gross cropped area is about 80 per cent and sugarcane accounts for about 
12 per cent area in the GCA. This region contributes about 45 per cent of all 
foodgrain production and nearly 60 per cent of sugar production in the state. Rice 
and wheat are the main foodgrain crops. Sugarcane used to be the most important 
cash crop here. Maize production was also showing rising trend in recent past. 
While the green revolution resulted in a rapidly rising standard of living in 
Western Uttar Pradesh, Eastern Uttar Pradesh did not benefit to the same extent. 
The Eastern region lies on the Indo-Gangetic plain thereby possessing rich 
quality of soil and the high earthworm density in the soil which is favourable for 
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agriculture here. The percent net area sown of reporting area in eastern Uttar 
Pradesh is 63.8% against 67.1 % of Uttar Pradesh. The percent net irrigated area 
in eastern region is 76.2% against 79.7% of the State. In spite of being the most 
fertile region of Uttar Pradesh, the agriculture yield is low due to non-availability 
of inputs required by the farmers. Foodgrain crops accounts for about 90 per cent 
of all agricultural land in Eastern region. Rice and wheat shared about 75 per cent 
of the GCA. Chickpea and pigeon pea were the main pulses in the region. Among 
oilseeds, rapeseed and mustard and castor seeds are the major ones. In Central 
region, foodgrain accounts for about 75 per cent of its total gross cropped area. 
Rice and wheat, the main foodgrain crops, accounts for about 60 per cent area in 
the GCA. More than 80 per cent of rice and wheat here is cultivated in the 
irrigated environment. Area under pulses is shrinking while expanding under 
commercial crops, namely oilseeds, sugarcane and potato. 
In Bundelkhand agriculture suffers due to lack of irrigation facilities and 
other modernisation initiatives. A variety of crops including cereals, pulses, 
oilseeds are grown in this region. Among the cereals wheat is the most important 
crop with about one-fourth of the gross cropped area of the region under the crop. 
Around 90 per cent of the total area on which wheat is grown is irrigated. Area 
under paddy is quite low. As far as the coarse cereals are concerned, jowar is 
most important crop with 3.7 per cent of the total cropped area of the region 
under this crop. One of the advantages of the crop is that it is grown on 
unirrigated land and so it is quite suitable for a region like Bundelkhand where 
the area under irrigation is quite low. Bundelkhand region is a major pulse 
growing region of the state. Total area under the crop is around 18 per cent of the 
total gross cropped area of the region, second only to area under wheat. The 
region accounts for almost 50 per cent of the area under all pulses combined for 
the state as a whole. Oilseeds are grown over a sizeable area in the region. 
Around 6.25 per cent of the gross cropped area of Bundelkhand is under oilseeds, 
accounting for 17.5 per cent of the total area under oilseeds in the state as a 
whole. Area under oilseed production occupies the third rank after gram and 
wheat. Besides these crops potato and sugarcane is grown in the region but the 
area is negligible under both the crops. The region also has favourable conditions 
for growing citrus fruits. 
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(a) Area, Production and Yield of Foodgrains 
Table-4.11 reveals that during 1991-92, the highest area has been 
accounted for the cereals namely rice, wheat and barley in the Eastern region 
equal to 3478.8, 3420.3 and 65.9 thousand hectares (Tha) respectively. 
Table 4.11: Economic region-wise Area, Production and Yield of different Cereals in Uttar 
Pradesh (1991-92 to 2009-10]. 
Crops 
Economic 
Regions 
Area ('000 hectares) Production ('000 tonnes) Yield ( quintal / Hec) 
1991 
-92 
2001 
-02 
2009 
-10 
1991- 
92 
2001- 
02 
2009- 
10 
1991- 
92 
2001- 
02 
2009-
10 
Rice 
Western 160 716 940 427 1663 2157 25 23 23 
Central 656 797 786 5404 1579 1565 21 19 20 
BundelKhand 156 174 148 10809 3140 3129 7 13 12 
Eastern 3479 3921 3691 2308 7617 8093 13 20 23 
Uttar Pradesh 4450 5609 5565 18948 13999 14944 16 19 19 
Wheat 
Western 788 3206 3230 6081 11909 12351 33 37 38 
Central 1002 1175 1256 10241 2896 3738 24 25 29 
BundelKhand 811 678 740 20483 5792 7476 14 20 20 
Eastern 3420 4003 3658 3934 9422 10227 19 24 27 
Uttar Pradesh 6021 9061 8883 40739 30020 33792 22 26 29 
Barley 
Western 29 119 75 644 438 271 32 34 36 
Central 43 18 9 284 28 18 15 16 19 
BundelKhand 30 24 25 568 56 36 17 9 10 
Eastern 66 21 11 67 47 25 10 25 24 
Uttar Pradesh 168 181 121 1564 570 350 19 21 22 
Jowar 
Western 9 5 1 13 4 1 4 9 7 
Central 73 48 27 425 48 29 10 10 11 
BundelKhand 309 203 127 849 97 58 7 8 6 
Eastern 14 6 2 13 7 2 9 12 11 
Uttar Pradesh 405 263 156 1300 156 89 8 10 9 
Bajra 
Western 58 159 79 185 229 144 12 12 18 
Central 15 12 12 51 10 12 10 8 10 
BundelKhand 24 23 27 102 20 25 7 7 11 
Eastern 3 4 0 2 7 0 8 16 8 
Uttar Pradesh 100 197 118 340 265 181 9 11 12 
Maize 
Western 336 695 407 547 1653 885. 17 23 22 
Central 127 125 114 1617 163 136 15 12 11 
BundelKhand 0 0 0 3234 326 271 6 11 12 
Eastern 1710 1582 1384 644 1714 1007 11 11 12 
Uttar Pradesh 2174 2402 1905 6042 3855 2299 12 14 14 
Total 
Cereals 
Western 1344 4899 4733 7898 15897 15808 20 23 24 
Central 1044 2176 2204 33612 4716 5498 16 16 18 
BundelKhand 1491 1283 1219 67223 9433 10996 8 10 11 
Eastern 4568 9553 8556 7645 18828 19355 10 17 16 
Uttar Pradesh 8446 17911 16711 116378 48874 51657 14 16 17 
Source: Compiled and computed from Zila Sankhayaki Patrika (http://updes.up.nic.in ) 
Note: Where all districts of Uttar Pradesh are under these Economic Regions, which are as follows; 
Western: Saharanpur, Muzaffarnagar, Bijnor, Moradabad, Rampur, Jyotiba phule nagar, Meerut, Bagpat, Ghaziabad, 
Gautambudh nagar, Buland Shahar, Aligarh, HathRas, Mathura, Agra, Firozabad, Etah, Kanshiram Nagar, Mainpuri, 
Badaun, Bareilly, Pilibhit, Shahjahanpur, Farrukhabad, Kannauj, Etawah, Auraiyya 
Central: Kheri, Sitapur, Hardoi, Unnao, Lucknow, Rae Bareli, Ramabal Nagar, Kanpur Nagar, Fatehpur, Barabanki 
Bundelkhand : Jalaun, Jhansi, Lalitpur, Hamirpur, Mahoba, Banda, Chitrakoot dham 
Eastern: Pratap Garh, Kaushambi, Allahabad, Faizabad, Ambedkar Nagar, Sultanpur, Bahraich, Shravasti, Balrarnpur, 
Gonda, Siddharth Nagar, Basti, Sant kabeer nagar, Maharaj GanJ, Garakhpur, Kushi Nagar, Deoria, Azamgarh, Mau, 
Gallia, Jaunpur, Ghazipur, Chandauli, Varanasi, Sant Ravi Das Nagar, Mirzapur, Sonbhadra 
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During 1991-92, the lowest area of 155.5 Tha under the rice has been 
recorded in Bundelkhand region. In case of wheat and barley lowest area of 788.1 
and 28.8 Tha has been recorded in Western region respectively. In case of Jowar 
the highest area of 308.8 Tha has been recorded in Bundelkhand region while the 
lowest 8.8 Tha of area has been recorded in Western region under the same crop. 
Highest area of 58.2 Tha under the bajra has been accounted in Western region 
while the lowest area of 3.0 Tha under the same crop has been accounted in the 
Eastern region. Area under the rice and wheat in Eastern region remained highest 
in the year 2001-02 and 2009-10, however BundeIkhand region has recorded the 
lowest area under the same crop in those years. In case of Barley the cultivable 
area decreased to 20.7 and 10.7 Tha in 2001-02 and 2009-10 respectively in 
Eastern region. In case of maize, the highest area has been recorded in Eastern 
region in each comparative years as 1710.4 Tha, 1581.6 Tha, and 1383.8 Tha in 
1991-92, 2001-02 and 2009-10 respectively. In case of total cereals, eastern 
region again stood first in its area of cultivaton in each comparative year. 
Like area, production of rice has been recorded highest and lowest in 
Eastern and Central region respectively in 2009-10. Again the highest production 
of wheat has been recorded in Western region in 2001-02 and 2009-10. The 
Western region has also recorded the highest production of barley in 2001-02 and 
2009-10. It is observed that Bundelkhand region has recorded highest production 
of jowar in each comparative year. The highest production of 143.9 and 1006.7 
thousand metric tonnes (TMT) of bajra and maize has been recorded in Western 
and Eastern regions respectively during 2009-10. 
The yield of rice, wheat and barley has recorded highest in Western region 
in each comparative years. The 'yield of jowar has been recorded highest in 
Eastern region in 2001-02 and 2009-10. In case of bajra and maize the highest 
yield of 17.8 quin/hac and 22.3 quin/hac respectively was recorded in Western 
regions in 2009-10. The yield of total cereals was estimated highest again in 
Western region in all comparative years. 
(b) Share of Area, Production and Yield of Foodgrains 
Table-4.12 shows that the share of area and production of cereals in 
different economic regions in the state. During 1991-92, Eastern region has 
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recorded the highest percentage share of area under rice and wheat equal to 78.2 
per cent and 56.8 respectively and its highest share with fluctuated figure 
continued also in 2001-02 and 2009-10. However, Bundelkhand region has 
recorded lowest share of area under rice, i.e. 3.5 per cent in 1991-92, 3.1 per cent 
in 2001-02 and 2.7 per cent in 2009-10. The area under barley was highest in 
Western region (62.5 per cent) in 2009-10. 
Table-4.12: Economic region-wise percentage share of different cereals in Gross 
Cronned Area and Total Production in Uttar Pradesh (1991-92 to 2009-101. 
Crops Economic 
Regions 
Area Production 
1991-92 2001-02 2009-10 1991-92 7001-02 2009-10 
Rice 
Western 3.6 12.8 16.9 2.3 11.9 14.4 
Central 14.7 14.2 14.1 28.5 11.3 10.5 
Bundel Khand 3.5 3.1 2.7 57 22.4 20.9 
Eastern 78.2 69.9 66.3 12.2 54.4 54.2 
Uttar Pradesh 100 100 100 100 100 100 
Wheat 
Western 13.1 35.4 36.4 14.9 39.7 36.5 
Central 16.6 13 14.1 25.1 9.6 11.1 
Bundel Khand 13.5 7.5 8.3 50.3 19.3 22.1 
Eastern 56.8 44.2 41.2 9.7 31.4 30.3 
Uttar Pradesh 100 100 100 100 100 100 
Barley 
Western 17.2 65.5 62.5 41.2 76.9 77.3 
Central 25.7 9.7 7.8 18.2 4.9 5.2 
Sundel Khand 17.7 13.4 20.9 36.3 9.9 10.3 
Eastern 39.3 11.4 8.9 4.3 8.3 7.2 
Uttar Pradesh 100 100 100 100 100 100 
Jowar 
Western 2.2 2.1 0.6 1 2.7 0.8 
Central 18.1 18.2 17.2 32.7 30.9 32.4 
Bendel Khand 76.3 77.3 81.3 65.3 61.8 65 
Eastern 3.5 2.4 1 1 4.7 1.8 
Uttar Pradesh 100 100 100 100 100 100 
Bajra 
Western 58.1 80.7 67 54.4 86.3 79.4 
Central 15.4 6 10 14.9 3.7 6.8 
Bendel Khand 23.6 11.5 23 29.9 7.4 13.7 
Eastern 3 1.9 0.1 0.7 2.7 0.1 
Uttar Pradesh 100 100 100 100 100 100 
Maize 
Western 15.5 28.9 21.4 9.1 42.9 38.5 
Central 5.9 5.2 6 26.8 4.2 5.9 
Bundel Khand 0 0 0 53.5 8.5 11.8 
Eastern 78.7 65.9 72.6 10.7 44.4 43.8 
Uttar Pradesh 100 100 100 100 100 100 
Total 
Cereals 
Western 15.9 27.4 28.3 6.8 32.5 30.6 
Central 12.4 12.1 13.2 28.9 9.7 10.6 
Bundel Khand 17.6 7.2 7.3 57.8 19.3 21.3 
Eastern 54.1 53.3 51.2 6.6 38.5 37.5 
Uttar Pradesh 100 100 100 100 100 100 
Source and Note: same as table 4.11 
The Table-4.12 reveals that jowar is cultivated mainly in Bundelkhand 
region which accounts the percentage share in area as high as 81.3 per cent in 
2009-10 in Uttar Pradesh. The Western and Eastern region are placed at bottom 
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in the share of area under the jowar. The percentage share of area under bajra is 
different from that of under rice wheat and jowar and similar to that of barley. In 
the state, highest share of area under bajra has been registered in Western region: 
i.e. 58.1 per cent, 80.7 per cent and 67.0 per cent in 1991-92, 2001-02 and 2009-
10 respectively. In case of area under maize cultivation, highest share has been 
recorded in Eastern region followed by Western region in all the comparative 
years. While Bundelkhand region shows almost negligible percentage share of 
area under maize in all the comparative years. 
The highest percentage share of production of rice has been accounted in 
Eastern region accounting for 54.4 per cent and 54.2 per cent in 2001-02 and 
2009-10 respectively. Likewise the highest percentage share of production of 
wheat and barley has been recorded by Western region in 2001-02 and 2009-10. 
Highest percentage share of production of wheat in Western region is 39.7 per 
cent and 36.5 per cent, while lowest Figure in Central region is 9.6 per cent and 
11.1 per cent during 2001-02 and 2009-10 respectively. Western region has 
recorded highest percentage share in production of barley accounting 41.2 per 
cent, 76.9 per cent and 77.3 per cent in 1991-92, 2001-02 and 2009-10 
respectively. In case of jowar, bajra and Maize, the highest percentage share of 
65.0 per cent, 79.4 per cent and 43.8 per cent has been recorded in Bundelkhand, 
Western and Eastern regions respectively in 2009-10. 
(c) Compound Annual Growth Rate of Area, Production and Yield of 
Foodgrains 
Table-4.13 reveals the compound annual growth rate (CAGR) in area, 
production and yield of different cereals in different economic regions in Uttar 
Pradesh. The Table shows high degree of fluctuations in the CAGR of area under 
the rice. The highest annual growth rate of area of the rice is 16.3 per cent in 
Western region in 1991-2001, which has decreased to 5.7 per cent in 2001-10. In 
the whole period this figure was 8.8 per cent per annum. The Bundelkhand region 
has recorded a negative growth rate of -0.5 per cent per annum in the area of rice 
cultivation in the whole period of study. In the area under wheat, Bundelkhand 
region registered again negative growth rate of -0.2 per cent per annum in the 
whole period. In case of area under barley cultivation in Uttar Pradesh, the 
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Eastern region has registered highest negative compound rate of -10.6 per cent 
per annum over the whole period because area under barley has declined by -7.0 
per cent and -9.9 per cent in 1991-2001 and 2001-10 in the that region. 
Table-4.13: Economic region-wise CAGR of Gross Cropped Area, Total Production and yield of 
different cereals in Uttar Pradesh (in percent per year). 
Crops 
Economic 
Regions 
Area Production Yield 
1991- 
2001 
2001 
-10 
1991- 
2010 
1991- 
2001 
2001 
-10 
1991- 
2010 
1991- 
2001 
2001- 
10 
1991-  
2010 
Rice 
Western 16.3 5.7 8.8 2.8 5.6 3.1 -1 0.1 -0.2 
Eastern 0.2 -0.6 0.6 6.9 3.2 3.4 0.4 4.4 0.2 
Central 1.7 1.5 1.1 -17.2 1.6 -6.5 -4.2 0.7 -0.3 
Bundel Khand 1 -2.4 -0.5 51.8 -5.5 11 4.5 -4.8 -0.6 
Uttar Pradesh 1.5 0.7 0.5 3.2 0.3 0.8 2.1 0.6 0.6 
Wheat 
Western 9 -0.1 2.6 -5.7 -0.1 -3.3 0.7 0 0.4 
Eastern 2 -0.9 0.1 6.5 1.7 3 3.5 2.1 2.4 
Central 0.8 0.8 0.9 -16.1 3.2 -4.8 1.8 2.1 1.8 
Bundel Khand -0.6 0 -0.2 -12.3 -1.7 -3.8 2.7 -2.5 0.6 
Uttar Pradesh 1.1 0.5 0.7 2.8 1.8 1.5 2.1 1.5 1.2 
Barley 
Western 6.4 -7.2 -3.1 -10 -7.7 -8.7 -0.7 1.6 0.2 
Eastern -7 -9.9 -10.6 0.3 -10.8 -8.3 8.3 -1.6 3.7 
Central -7.9 -8.9 -9.3 -23.2 -7.5 -15 2.6 1.5 2 
Bundel Khand -0.1 -0.5 0.6 -20.2 -5.6 -12 -3 -5 -4.2 
Uttar Pradesh -4.6 -6 -6.7 -1.1 -6 -4.2 2.3 -0.5 0.5 
lowar 
Western -14.4 -22.7 -15.7 -26 24.3 -20 3 -7.2 -0.1 
Eastern -4.8 -16.2 -15.1 -8.8 -18.2 -16 -4.4 0 0 
Central -4 -5.8 -6 -24.8 -5.9 -14 -2.1 0 1 
Bundel Khand -3.4 -5.4 -4.6 -17.5 -12.5 -12 0.3 -6.5 -1.2 
Uttar Pradesh -4 -6 -5.5 -3.9 -6.9 -4.7 0.1 -0.7 0.7 
Bajra 
Western 5 -8.8 -2.9 -7.6 -6.4 -6.8 -9.7 4 -2.4 
Eastern 2.8 -28.8 -11.5 9.8 -28.8 -8.6 5.6 -4 2.8 
Central -1.4 1.4 -0.9 -21.1 6.3 -8.1 -2.9 4.7 0.9 
Bundel Khand -2.1 1.3 0.5 -20.6 7.2 -7.4 -1.2 7.7 1.9 
Uttar Pradesh -1.6 1 0.6 4.1 5.1 2.3 3 4.1 2 
Western 0 -7.1 -5.3 -6.6 -5.2 -7.9 -0.9 3.9 0.2 
Eastern 1.4 -2.5 -1.2 -0.8 -5.9 -0.7 -7.4 0.4 -1.9 
Maize Central -2.6 0 -1.3 -29 1.2 -13 -6.5 1.8 0.1 
Bundel Khand 37.3 1.8 6.7 72.4 15.2 14 14.4 10 6 
Uttar Pradesh -1.6 -2 -1.9 7.3 -1.4 -2 1.7 0.5 0.7 
Total 
Cereals 
Western 15.9 -0.3 4.1 -5.4 -0.1 -3.2 -4.7 0.7 -1.8 
Eastern 7.9 -1.1 2.2 11 1.6 5.2 0.8 -2.6 -0.4 
Central 7.4 0.8 2.8 -20.9 2.5 -7.4 -0.8 0.9 0 
Bundel Khand 1.1 -1.2 -0.4 15.9 -2.8 4.5 3.3 -0.8 0.6 
Uttar Prad esh 0.5 0.3 0.1 3.3 1.2 1 2.3 0.4 1 
Source and Note: same as table 4.11 
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In case of Uttar Pradesh as a whole, area under barley cultivation has also 
declined by -6.7 per cent per cent in the whole period. Most disappointing figures 
came for growth rate in area under Jowar cultivation as all the regions along with 
the whole state has shown negative growth rates in each period of study. In case 
of bajra and maize only Bundelkhand had shown positive growth rate in area in 
overall period of study. 
In case of production of rice, only Central region has shown negative 
growth rate in the whole period. In case of wheat, all regions except Eastern 
region has shown negative growth rate in its production in the same period. All 
regions have shown high negative growth rates for the production of barley in this 
period. Like the area the state is unlucky in the growth rate of Jowar production. It 
accounted negative growth of -3.9 per cent in 1991-2001, -6.9 per cent in 2001-10 
and -4.7 per cent in the whole period. All the regions also shown the negative 
growth of production of jowar in all periods except the positive growth rate of 
24.3 per cent observed in Western region in 2001-10. In case of bajra and maize 
also, all the regions have shown negative growth rates in their production in the 
whole period of study. 
The table reveals the disappointing growth rate of yield of rice. In the 
period 1991-92 to 2009-10, all the regions of Uttar Pradesh has recorded negative 
growth rate except Eastern region which shows a low positive growth of 0.2 per 
cent in that period. The Bundelkhand region registered the highest negative rate of 
growth by -0.6 per cent per annum among all the regions of Uttar Pradesh over 
the whole period. The state shows poor performance in the yield of wheat. It 
registered a growth rate of only 2.1 per cent in 1991-2001, 1.5 per cent in 2001-10 
and 1.2 per cent in whole period. In these periods, all the regions have also 
recorded positive growth in yield of wheat, but a negative growth rate, i.e.-2.5 per 
cent per annum has been recorded in 2001-10 in Bundelkhand region. The state 
shows the minimum positive growth in yield of barley of 2.3 per cent in 1991-
2001 and 0.5 per cent in whole period but a negative growth of -0.5 per cent in 
2001-10. All the regions of Uttar Pradesh have recorded a positive growth in yield 
of barley in the whole period except negative growth of -4.2 per cent in 
Bundelkhand region. In case of yield of jowar only central region has shown a 
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low positive growth rate of 1.0 per cent in whole period. In case of bajra and 
maize all regions except Western and eastern region respectively have shown 
positive growth rate in their yield in overall period. 
It is observed from the foregoing analysis that the state doesn't have the 
consistency in the production and yield of cereals like rice, wheat, jowar, bajra 
etc. The overall poor performance of foodgrains crop is the consequence of lack 
of dissemination as well as diffusion of innovations in the state agriculture. 
(d) Area, Production and Yield of Pulses 
Table-4.14 shows that the absolute figures of area, production and yield of 
pulses in Uttar Pradesh. It is observed that urad was cultivated on 108.2 thousand 
hectares (Tha) of land in 1991-92, 181.8 Tha in 2001-02 and 201.2 Tha in 2009-
10. Highest area has been reportedly devoted under urad cultivation in Central 
region, while Western and Eastern region has recorded comparatively small area 
in each comparative year. Less area has reportedly been devoted for moong 
cultivation than urad cultivation in the state. However among the regions, the 
Western region has the highest area under moong cultivation and Eastern region 
has recorded least area revealing less suitability of its cultivation in this region. 
Masur was cultivated on 917.1 Tha in 1991-92 in the state, which increased to 
1214.6 Tha in 2001-02 but declined to 1056.8 Tha in 2009-10. Among four 
economic regions, the Eastern region has recorded highest area under masur 
cultivation in each comparative years. It is observed that Bundelkhand is more 
suitable than Western, Eastern and Central regions for gram cultivation revealing 
more area under former region but very small area recorded in later regions in 
comparative years of study. In case of matar and arhar Eastern region stood first 
in their cultivation. The area under total pulses also has been recorded in Eastern 
region in all comparative years. 
Production of most of pulses in Uttar Pradesh shows the trend of 
continuous decrease in comparative years. Total production of urad started 
declining from 763.5 thousand metric tonnes (TMT) in 1991-92 to 111.5 TMT in 
2001-02 and 150.0 TMT in 2009-10. Among the regions, Bundelkhand region 
recorded highest quantify of production of it in each comparative years. 
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Table-4.14: Economic region-wise Area, Production and Yield of Different pulses in Uttar 
Pradesh (1991-92 to 2009-10). 
Crops Economic Regions 
Area (000 hectares) Production ('000 tonnes) Yield ( quintal / Hectares) 
1991- 
92 
2001- 
02 
2009- 
10 
1991- 
92 
2001- 
02 
2009-10 
1991- 
92 
2001- 
02 
2009-  
10 
Western 21.1 25.7 27.4 18.7 11.1 15.5 6.3 4.3 5.6 
Central 57.1 73.7 83.3 245.3 28.6 38.6 4.5 3.7 4.2 
Urad Bundel Khand 4.8 43.8 57.1 490.7 57.3 77.2 2.7 3.2 3.2 
Eastern 25.2 38.6 33.4 8.8 14.5 18.7 5.4 3.5 6.7 
Uttar Pradesh 108.2 181.8 201.2 763.5 111.5 150.0 4.7 3.7 4.9 
Western 16.2 17.7 14.8 32.8 6.6 8.4 7.9 4.1 6.2 
Central 5.6 4.6 5.1 8.4 2.1 1.9 5.9 5.3 3.5 
Moong Bundel Khand 4.9 9.1 12.6 16.8 4.1 3.9 2.4 1.9 2.9 
Eastern 1.5 0.9 0.5 0.4 0.4 0.3 3.7 4.4 6.1 
Uttar Pradesh 28.2 32.3 33.0 58.4 13.2 14.5 5.0 3.9 4.7 
Western 17.8 18.0 14.8 14.8 14.4 13.1 8.6 8.0 8.8 
Central 49.8 67.1 55.9 180.7 46.3 46.8 6.4 6.9 8.5 
Masur Bundel Khand 86.1 113.1 104.7 361.5 92.6 93.7 6.7 7.7 7.7 
Eastern 763.4 1016.4 881.4 542.2 699.2 769.0 7.2 7.0 8.5 
Uttar Pradesh 917.1 1214.6 1056.8 1099.2 852.5 922.6 7.2 7.4 8.4 
Western 17.1 5.2 0.6 77.3 5.2 0.6 12.2 10.0 9.9 
Central 71.7 18.1 13.1 449.6 17.4 15.1 10.7 9.3 11.4 
Gram Bundel Khand 332.2 326.6 304.8 899.3 34.9 30.1 5.3 7.8 8.7 
Eastern 376.8 76.9 14.8 223.9 40.1 14.9 6.1 6.3 10.0 
Uttar Pradesh 797.8 426.8 333.3 1650.1 97.6 60.7 8.6 8.4 10.0 
Western 34.7 19.1 4.0 93.6 23.1 4.8 14.0 12.1 12.2 
Central 15.7 13.9 8.6 52.2 16.4 10.4 8.7 11.7 12.0 
Matar Bundel Khand 55.6 59.7 46.9 104.5 32.8 20.8 12.0 10.7 10.4 
Eastern 70.1 62.8 55.4 68.1 66.4 66.6 10.0 10.7 12.0 
Uttar Pradesh 176.1 155.5 114.9 318.4 138.7 102.6 11.2 11.3 11.7 
Western 25.9 130.7 132.1 104.6 100.1 101.3 7.5 8.0 7.7 
Central 63.8 41.3 17.5 335.1 45.5 20.6 7.8 10.4 11.9 
Arhar Bundel Khand 55.4 38.8 51.6 670.1 91.1 41.2 9.9 12.2 8.9 
Eastern 274.1 231.0 146.2 233.3 130.2 97.6 8.5 5.7 6.7 
Uttar Pradesh 419.2 441.8 347.4 1343.1 366.9 260.7 8.4 9.1 8.8 
Western 133.1 216.1 193.8 342.1 180.6 143.8 8.5 7.8 7.4 
Central 154.1 219.1 183.8 3671.3 156.5 133.5 19.4 7.1 7.2 
Total 
Pulses Bundel Khand 558.3 644.1 647.8 
7342.6 313.1 267.1 7.5 8.0 8.1 
Eastern 706.2 1436.8 1132.1 1077.4 951.8 967.4 24.7 6.8 19.9 
Uttar Pradesh 1551.7 2516.1 2157.5 12433 1602.0 1511.8 15.0 7.4 10.7 
Source and Note: same as table 4.11 
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The Western region produced highest quantity of moong with decreasing 
trend from 32.8 TMT in 1991-92 to 6.6 TMT in 2001-02 but increased to 8.4 
TMT in 2009-10. In case of masur the state recorded 1099.2 TMT in 1991-92, 
852.5 TMT in 2001-02, but increased to 922.6 TMT in 2009-10. The Eastern 
region produced highest quantity of masur in each comparative year while least 
quantity is produced in Western region. We observed very meager amount of 
gram production in Western region than other regions. The maximum production 
of matar amounting to 66.6 TMT took place in Eastern region in 2009-10. In case 
of arhar Western and Eastern regions are found to be more suitable for its 
cultivation than other two regions in 2001-02 and 2009-10. Its production follows 
the decreasing trend over the time periods in the state. 
The highest yield of 6.7 quintal per hectare (quintal/Ha) for Urad is found 
in 2009-10 in Eastern region while lowest yield of 2.7 quintal/Ha is recorded in 
Bundelkhand region in 1991-92. In case of moong highest yield of 7.9 quintal/Ha 
is observed in Western region in 1991-92 which decreased to 6.2 quintal/Ha in 
2009-10 being highest among four regions of the state in given periods. A little 
temporal variation is noticed in the yield of masur. The central region reveals a 
noticeable increase in yield from 6.4 quintalHa in 1991-92, 6.9 quintal/Ha in 
2001-02 to 8.5 quintal/Ha in 2009-10. However, the state and all its regions 
recorded an increase of yield of masur in 2009-10 from that of 1991-92. The 
yield of gram in each region and the state as a whole has increased in 2009-10 in 
comparison to that in 1991-92 except in Western region where it has declined. 
Among pulses, pea has recorded highest yield in Uttar Pradesh and also shows 
some variation over time period and across economic regions. In case of arhar, 
the highest yield of 11.9 quint/hac was observed in Central region in 2009-10. 
(e) Share of Area, Production and Yield of Pulses 
Table-4.15 shows the percentage share of area and production of pulses in 
different region of Uttar Pradesh. In the case of urad cultivation, least percentage 
of area has been recorded in Western or Buldelkhand region in different 
comparative years, but highest percentage of area lies in Central region. It is 
significant that, Buldelkhand region is only economic region that shows 
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continuous increasing trend of share of area of Urad from 4.4 per cent in 1991-92 
to 24.1 per cent in 2001-02 then to 28.4 per cent in 2009-10. 
Table-4.15: Economic region-wise percentage share of different pulses in Gross 
Cropped Area (GCA) and Total Production in Uttar Pradesh (1991-92 to 2008-10). 
Crops Economic Regions 
Area Production 
1991-92 2001-02 2009-10 1991-92 2001-02 2009-10 
Western 19.5 14.1 13.6 2.4 10 10.3 
Central 52.8 40.5 41.4 32.1 25.7 25.7 
Urad Bundel Khand 4.4 24.1 28.4 64.3 51.4 51.5 
Eastern 23.3 21.2 16.6 1.2 13 12.5 
Uttar Pradesh 100 100 100 100 100 100 
Western 57.4 54.8 44.8 56.2 50 57.9 
Central 19.9 14.2 15.5 14.4 15.9 13.1 
Moong Bundel Khand 17.4 28.2 38.2 28.8 31.1 26.9 
Eastern 5.3 2.8 1.5 0.7 3 2.1 
Uttar Pradesh 100 100 100 100 100 100 
Western 1.9 1.5 1.4 1.3 1.7 1.4 
Ma5ur 
Central 5.4 5.5 5.3 16.4 5.4 5.1 
Bundel Khand 9.4 9.3 9.9 32.9 10.9 10.2 
Eastern 83.2 83.7 83.4 49.3 82 83.4 
Uttar Pradesh 100 100 100 100 100 100 
Western 2.1 1.2 0.2 4.7 5.3 1 
Gram 
Central 9 4.2 3.9 27.2 17.8 24.9 
Bundel Khand 41.6 76.5 91.4 54.5 35.8 49.6 
Eastern 47.2 18 4.4 13.6 41.1 24.5 
Uttar Pradesh 100 100 100 100 100 100 
Western 19.7 12.3 3.5 29.4 16.7 4.7 
Matar 
Central 8.9 8.9 7.5 16.4 11.8 10.1 
Bundel Khand 31.6 38.4 40.8 32.8 23.6 20.3 
Eastern 39.8 40.4 48.2 21.4 47.9 64.9 
Uttar Pradesh 100 100 100 100 100 100 
Western 6.2 29.6 38 7.8 27.3 38.9 
Central 15.2 9.3 5 24.9 12.4 7.9 
Arhar Bundel Khand 13.2 8.8 14.9 49.9 24.8 15.8 
Eastern 65.4 52.3 42.1 17.4 35.5 37.4 
Uttar Pradesh 100 100 100 100 100 100 
Western 8.6 8.6 9 2.8 11.3 9.5 
Central 9.9 8.7 8.5 29.5 9.8 8.8 Total 
Pulses Bundel Khand 36 25.6 30 59.1 19.5 17.7 
Eastern 45.5 57.1 52.5 8.7 59.4 64 
Uttar Pradesh 100 100 100 100 100 100 
Source and Note: same as table 4.11 
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It is revealed that highest percentage of area under moong cultivation has 
been recorded in Western region in each comparative year with 57.4 per cent in 
1991-92 to 54.8 per cent in 2001-02 and 44.8 per cent in 2009-10. The share of 
area under masur cultivation is somewhat contrary to area under moong 
cultivation as least share of area under former is observed in Western region 
while highest share is observed in Eastern region. Again Bundelkhand region has 
reportedly recorded highest percentage share of area under gram cultivation with 
increasing trend from 41.6 per cent in 1991-92 to 76.5 per cent in 2001-02 and 
91.4 per cent in 2009-10. In contrary to Bundelkhand region, percentage share of 
area under gram shows decreasing trend in • all regions of the state. The 
percentage share of area under matar and arhar has been highest in Eastern region 
in all comparative years. 
In case of production It is observed that highest contribution of urad is 
made by Bundelkhand region followed by Central region. Though the share of 
urad production by BundeIkhand region is reportedly decreasing from 64.3 per 
cent in 1991-92, to 51.4 per cent in 2001-02 and then slightly increased to 51.5 
per cent in 2009-10. In the case of moong cultivation, highest share in total 
production is made by Western region where the share of moong production 
increased from 56.2 per cent in 1991-92 to 57.9 per cent in 2009-10. The Eastern 
region shows highest percentage share of masur production in each comparative 
year with higher fluctuation over the period of time. However, Western region 
has recorded least share in masur production in Uttar Pradesh in each 
comparative year. The highest share in gram production had fallen in 
bundelkhand region in all comparative years. In the case of pea production, 
highest contribution to total state production is made by either Bundelkhand 
region or Eastern region in each comparative year. But a remarkable continuous 
declining trend of share of pea production is recorded in Western region by 29.7 
per cent in 1991-92 to 16.7 per cent in 2001-02 and 4.7 per cent in 2009-10. The 
percentage share of arhar production has consecutively increased through 
comparative years in Western and eastern regions while it had decreased in 
Central and Bundelkhand regions. 
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(1) Compound Annual Growth Rate of Area, Production and Yield of Pulses 
Table-4.16 reveals the growth rate of area, production, and yield of pulses 
in Uttar Pradesh as well as in different economic regions over different time 
period. It is observed that in most of the time the state has experienced positive 
growth of area under urad by 5.4 per cent during period-I to 2.2 per cent during 
period-II and4.1 per cent in the whole period. Among the regions, only 
Bundelkhand region registered a highest compound annual growth rate of 12.3 
per cent per annum in the area under the urad over the study period. While there 
has been higher positive growth of 23.4 per cent in area under urad during period-
I and a lower growth of 2.3 per cent during period-II in the Bundelkhand region. 
The state also experienced positive growth in area under moong cultivation in 
most of the time. Eastern region has recorded negative growth rate in each period 
except positive growth of 7.9 per cent during period-I. Similarly, Central region 
has experienced negative growth of area under moong cultivation in each period 
except positive growth of 3.1per cent during period-II. The area under masur 
production shows a positive growth of 2.9 per cent in 1991-2001, and then 
negative growth of -1.8 per cent in 2001-10 and and positive growth of 1.3 per 
cent in whole period. The BundeIkhand region has recorded negative growth in 
area under gram cultivation in each period except a positive growth of 0.5 per 
cent in whole period. In case of matar all regions and the state as a whole 
registered negative growth rate of area in whole period of study. The state has 
witnessed a negative growth rates in the area of arhar in each period of study. 
Table-4.16 further reveals the growth rate of production of different 
pulses in the state. The state has experienced a negative growth of urad 
production by -21.8 per cent in 1991-2001, but it increased by 5.8 per cent in 
2001-10, and again declined by -0.4 per cent in whole period. A wide variation of 
its growth rate is observed among different economic regions., All regions as 
well as Uttar Pradesh except Bundelkhand as a whole have experienced a 
negative growth of urad production in the overall study period, while all the 
regions and the state as a whole has recorded positive growth of its production in 
2001-10 of study. 
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Table-4.16: Economic region-wise CAGR of Gross Cropped Area, Total Production and yield 
of different Pulses in Uttar Pradesh (in percent per annum). 
Crops Economic Regions 
Area Production Yield 
1991- 
2001 
2001 
-10 
1991- 
2010 
1991- 
2001 
2001 
-10 
1991- 
2010 
1991- 
2001 
2001 
-10 
1991- 
2010 
Urad 
Western -5.6 0.4 -0.7 -13 6.1 -4.2 -2.7 5.6 -0.8 
Eastern 4.3 -1.7 -0.8 -3.2 8.4 -1.4 -10.2 12.4 -1.3 
Central 1 2.5 1.8 -27.3 6.5 -8.4 -4.8 5.2 1.6 
Bundei Khand 23.4 2.3 12.3 25.3 3.6 10 -0.8 -2.1 -2.1 
Uttar Pradesh 5.4 2.2 4.1 -21.8 5.8 -6.8 -0.9 5.8 0.4 
Moong 
Western -4 -1.8 -5.8 -19.9 -2.1 -11 -7.5 5.2 -0.5 
Eastern 7.9 -1.3 -6.3 6.3 2.2 -3.7 -3.5 3.3 -1.2 
Central -4.1 3.1 -0.7 -20.7 1.4 -6.1 -6.3 -3.4 -1 
Bundel Khand 8.2 6.5 6.7 16.4 7.9 6.3 -12.6 5.5 -7.4 
Uttar Pradesh 0.9 4.5 1.5 -13.5 4.7 -5.6 -1.3 2.6 -1.1 
Masur 
Western -4.5 -3.2 -5.7 -11.4 -4.8 -7.8 -0.4 -0.2 1 
Eastern 2.4 -2.1 0.4 4.5 1.4 2.2 0.6 3.1 1.3 
Central 1.4 -2.5 1.7 -14.3 -0.8 -3.8 5.5 0.9 1.3 
Bundel Khand 4.3 -1.1 2.1 -12.1 -7 -4.7 -2.7 -6.4 -1.9 
Uttar Pradesh 2.9 -1.8 1.3 -8.8 -1.8 -2.7 1.7 -0.4 1 
Gram 
Western -16 -27.2 -22.7 -28.2 -29.3 -27 -3.6 -2.9 -2.2 
Eastern -5.8 -18.8 -19.7 -9.2 -12.6 -19 -2.5 6.2 1.7 
Central -12 -4.6 -10.7 -30.7 -2.6 -17 1 2.1 2.1 
Bundel Khand -0.7 -2.8 0.5 -13.3 -6.3 -5 2.7 -3.6 0.2 
Uttar Pradesh -2.8 -2.5 -2.4 -13.3 -6.2 -8.1 -0.7 0.3 0.3 
Matar 
Western -10.7 -21.9 -13.9 -25.7 -24.1 -21 -3.8 -2.8 -2.2 
Eastern 2.3 -2.4 -2.1 3.6 -0.6 -0.6 2.6 1.8 1.9 
Central -1.7 -6.9 -3.2 -13.3 -6.4 -7.6 5.3 0.6 1.3 
Bundel Khand 2.5 -7.9 -2.2 4.2 -13.3 -3.4 -3.1 -5.9 -2.4 
Uttar Pradesh 1.1 -7.2 -2.7 -4.7 -9.9 -6 0.4 -1.4 0 
Arhar 
Western 8.2 -0.9 3.4 -11.9 -1.6 -2 -1.8 16.5 5.5 
Eastern -2.7 -5.3 -4.8 -8.6 1.7 -7.7 -4 6.9 -2.2 
Central -3.6 -8.9 -7.4 -19.4 -7.9 -13 6.2 1.9 2.3 
Bundel Khand -2.8 8.1 0.8 -15.7 -1.6 -9.2 1.3 -8.9 -4 
Uttar Pradesh -3 -0.6 -2.7 -16.8 -3.1 -10.1 0.2 8.2 1.4 
Total 
Pulses 
Western -1.8 -2.4 -2.3 -18.1 -3.2 -8.2 -12.7 -0.9 -4.2 
Eastern 9.5 -3.1 0.6 1.8 1 -1 -16.8 11.2 -5.3 
Central 2 -1.7 -0.4 -35.7 -1.2 -17 -17.7 0.4 -5.4 
Bundel Khand 7.6 -1.3 3.7 10.8 -6.1 2.2 -4.4 -5.1 -3.1 
Uttar Pradesh -0.7 -2.1 -1 -1 -3.3 -1.6 -0.4 -1.6 -0.7 
Source and Note: same as table 4.11 
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The state has recorded a positive growth of moong production of 4.7 per 
cent in 2001-10, but it declined to -5.6 per cent in overall period of study. While 
during the whole study period, all the regions except Bundelkhand and during 
period-II, all the regions except western region have recorded negative and 
positive growth of moong production respectively. Uttar Pradesh shows a poor 
performance of masur production. Total production of masur in Uttar Pradesh has 
declined by -8.8 per cent in 1991-2001, -1.8 per cent in 2001-10 and -2.7 per cent 
in whole period. Total production of gram in Uttar Pradesh has declined by -13.3 
per cent in 1991-2001, -6.2 per cent in 2001-10, and -8.1 per cent in whole 
period. All regions also have experienced negative growth of gram production in 
each period of the study. In case of matar and arhar production all regions as well 
as whole state have shown negative growth rates in whole period of study. 
Growth of yield of urad has decreased by -0.9 per cent in 1991-2001, but 
increased by 5.8 per cent in 2001-10, and by 0.4 per cent in overall period of 
study. During the whole period, all regions except Central region have recorded 
negative growth of urad yield. The yield of moong has declined by -1.3 per cent 
in periods-I, then increased by 2.6 per cent in 2001-10 and again decreased by -
1.1 per cent in overall period of study. In 1991-2001, all the regions have 
experienced negative growth in yield of moong. The highest growth in yield of 
masur measuring only 1.3 per cent was observed in Eastern and Central regios 
while that for gram was observed in Central region region equal to 2.1 per cent 
per annum in whole period of study. The growth of yield of pea in -state has 
recorded an increase by 0.04 per cent in overall period of study. A remarkable 
growth rate of 5.5 per cent per annum for the yield of arhar was observed in 
Western region in whole period of study. 
(g) Area, Production and Yield of Oilseeds 
Table-4.17 reveals the economic region-wise feature of area, production 
and yield of oilseeds such as rapeseed and mustard, Linseed, groundnut, 
sunflower and soyabean during the three comparative years, 1991-92, 2001-02 
and 2009-10. Cultivation of rapeseed and mustard is most important in Uttar 
Pradesh economy as it is the most widely cultivated crop among total oilseeds in 
the state. This is the only oilseed crop which shows continuous increase of area 
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under its cultivation from 465.1 thousand hectares in 1991-92 to 502.7 thousand 
hectares in 2009-10. However, among all the regions, Eastern region has 
recorded highest area under rapeseed and mustard cultivation and the lowest area 
has been recorded in Bundelkhand region in 2009-10. Among all the regions, 
highest area under linseed cultivation has been recorded in Bundelkhand region 
accounting for 77.9, 30.2 and 28.8 thousand hectares in 1991-92, 2001-02 and 
2009-10 respectively. The lowest area has been found in Central region under the 
linseed cultivation. The area under groundnut cultivation has also reportedly 
declined in the state in the comparative years. The area under groundnut 
cultivation has been recorded as 84.6 Tha in 1991-92, 70.1 Tha in 2001-02 and 
51.2 Tha in 2009-10. The Central region has recorded highest area under 
groundnut cultivation, while least area has been accounted in Western region 
2009-10. Therefore a wide difference in the area under groundnut cultivation is 
observed among the different regions in the state. Among all the oilseeds, lowest 
area has been registered under sunflower cultivation which are 1.58, 1.22 and 
0.32 thousand hectares in 1991-92, 2001-02 and 2009-10 respectively. The 
Central region shows highest area under sunflower among all the regions 
accounting 0.2 Tha in 2009-10. The highest area under soyabean is observed in 
Bundelkhand region accounting 2.8, 1.1 and 0.6 thousand hectares in 1991-92, 
2001-02 and 2009-10 while lowest amount of area under its cultivation is 
observed in Central region accounting 0.02, 0.04 and 0.02 thousand hectares in 
1991-92, 2001-02 and 2009-10 respectively. Among all types of oilseeds 
produced in state, the production of rapeseeds has recorded highest quantity 
among all the economic regions as well as in the state. The table also reveals the 
wide fluctuations in its production showing the poor performance across the 
comparative periods. 
The table shows that 1199.7 thousand metric tonnes (TMT) rapeseed and 
mustard was produced in the state in 1991-92, while only 483.8 TMT in 2001-02 
and 550.8 TMT in 2009-10. Among different regions, highest amount of 
production of rapeseed and mustard has been recorded in Eastern region, while 
lowest amount of it, is recorded in Central region in 2009-10. The production of 
Iinseed was observed highest in Eastern region in each comparative years. 
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Table-4.17: Economic region-wise Area, Production and Yield of Different Oilseeds in Uttar 
Pradesh f 1991-92 to 2009-10). 
Oilseeds Economic Regions 
Area (000 hectares) Production 
('000 tonnes) 
Yield 
( quintal / Hectares) 
1991- 
92 
2001- 
02 
2009- 
10 
1991- 
92 
2001 
-02 
2009 
-10 
1991 
-92 
2001 
-02 
2009 
-10 
Rapeseed/ 
Mustard 
Western 72.3 97.5 115.5 164.1 116.1 127.9 8.5 12.9 11.1 
Central 90.2 85.1 87.1 281.3 63.1 77.4 8.1 7.4 9 
BundelKhand 29.4 20.8 30.5 562.7 126.3 154.8 5.7 5.1 6.4 
Eastern 273.2 299.1 269.6 191.6 178.3 190.7 7 6.4 7.3 
Uttar Pradesh 465.1 502.5 502.7 1199.7 483.8 550.8 7.3 8 8.5 
Alsi 
Western 0 0 0 0 0 0 0 0 0 
Central 3.3 0.7 0.2 6.4 0.2 0.08 3.9 4.2 4.4 
Bundel Khand 77.9 30.2 28.8 12.8 0.5 0.17 3.8 4.2 4.7 
Eastern 47.1 6.3 1.6 14.9 3.2 0.7 1.9 4.2 3.3 
Uttar Pradesh 128.3 37.2 30.6 34.1 3.9 1 2.4 3.2 3.1 
Groundnut 
Western 0,0p7 0.09 0.02 0.3 0.07 0.02 5.9 1.7 2.9 
Central 51.1 28.7 21.5 268.8 22.9 14.1 5.8 10.7 6.7 
Bundel Khand 6.4 23.2 17.1 ' 537.6 45.8 28.2 7.7 6.9 4.4 
Eastern 27.1 18.1 12.6 14.9 20.7 9.2 5.5 10.7 7.4 
Uttar Pradesh 84.6 70.1 51.2 821.6 89.5 51.5 6.2 7.5 5.4 
Sunflower 
Western 1.3 0.4 0.02 2.6 0.7 0.05 10.2 19.3 7.8 
Central 0.1 0.2 0.2 0.5 0.4 0.5 5.5 19.3 16.5 
Bundel Khand 0.08 0.02 0.002 1.1 0.8 1.1 10.2 9.7 4.9 
Eastern 0.1 0.6 0.1 0 1.2 0.2 0 9.7 4.9 
Uttar Pradesh 1.58 1.22 0.322 4.2 3.1 1.85 6.5 14.5 8.6 
Soyabean 
Western 0.17 0 0 0.2 0 0 4.3 0 0 
Central 0.02 0.04 0.02 0.07 0.03 0.02 9.1 3.6 2.8 
Bundel Khand 2.8 1.1 0.6 0.1 0.07 0.04 6.8 7.2 8.4 
Eastern 0.5 0.08 0.4 0 0.06 0.3 6.4 1.8 2.1 
Uttar Pradesh 3.49 1.22 1.02 0.37 0.16 0.36 6.7 3.2 3.3 
Total 
Oilseeds 
Western 34.8 98.3 115.7 167.4 117.1 128.1 12 12.9 8.8 
Central 89.5 148.5 143.8 1312.1 98.7 100.1 17.1 6.6 7.1 
Bundel Khand 63.1 95.6 130.7 2634.3 197.4 200.3 2.7 4.3 4 
Eastern 170.2 330.8 290.9 222.5 206.1 201.9 15.2 4.9 10.5 
Uttar Pradesh 357.6 673.2 681.1 4336.3 619.3 630.4 11.8 7.2 7.6 
Source and Note: same as table 4.11 
In case of groundnut, Bundelkhand region is richer among all regions in 
its production recording highest quantity in each comparative year while Western 
region has contributed lowest quantity in each comparative years. In case of 
sunflower production, highest contribution is made by Bundelkhand region which 
accounts for 1.1 thousand hectares in 2009-10 respectively. Western region has 
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recorded a drastic decrease in the sunflower production from 2.6 TMT in 1991-92 
to 0.05 TMT in 2009-10. The table shows that the production of soyabean in the 
state was least in each comparative year. 
Table-4.17 reveals inconsistency in the yield of oilseeds in different 
economic regions of the state. In case of rapeseed and mustard the state has 
recorded an average yield of 7.3, 8 and 8.5 quintal per hectare (QuintallHa) in 
1991-92, 2001-02 and 2009-10 respectively. Among all the oilseeds produced, 
linseed has recorded least yield in each comparative year in the state. An average 
yield of groundnut accounting 6.2, 7.5 and 5.4 quintal per hectare have been 
recorded in the state in 1991-92, 2001-02 and 2009-10 respectively. The large 
difference of yield of groundnut is observed between the different regions in each 
comparative year. A glaring feature is observed in the yield of sunflower in the 
state. Among all the oilseeds being cultivated in the state, sunflower has recorded 
highest yield in the state and in Central region in 2001-02 and 2009-10. Though 
higher area and higher production is recorded in Eastern and Bundelkhand region 
respectively, but higher yield rate of sunflower has been registered in Central 
region in 2001-02 and 2009-10 as shown in table-17. In case of yield of 
soyabean, Bundelkhand has recorded a high growth rate of 8.4 per cent per 
annum in whole period of study. 
(h) Share of Area, Production and Yield of Oilseeds: 
Table-4.18 reveals the percentage share of area and production and yield 
of oilseeds in different economic regions in the state. Out of the total area under 
rapeseed and mustard cultivation in Uttar Pradesh, highest percentage share is 
found in Eastern region in each comparative year, accounting 58.7 per cent in 
1991-92, 59.5per cent in 2001-02 and 53.6 per cent in 2009-10, while least share 
is recorded in Bundelkhand region. Further Western region has recorded lowest 
percentage share of area under linseed cultivation in each comparative years. A 
highest percentage share of area under groundnut cultivation has been recorded in 
Central region in each comparative year while lowest percentage share is 
recorded in Western region. The Eastern region has recorded highest percentage 
share of area under sunflower cultivation accounting 49.2 and 31.1 per cent in 
2001-02 and 2009-10 respectively. The Bundelkhand region has recorded lowest 
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share of area under sunflower cultivation. But in soyabean cultivation, highest 
percentage of share has been recorded in Bundelkhand region, while lowest in 
Western region accounting almost zero shares in total area of it in the state. 
Table-4.18: Economic region-wise percentage share of different. oilseeds in Gross 
Cronued Area and Total Production in Uttar Pradesh (1991-92 to 2009-101. 
Oilseeds Economic 
Regions 
Area Production 
1991- 
92 
2001- 
02 
2009- 
10 
1991- 
92 
2001- 
02 
2009-
10 
Rapeseed/Mus 
tard 
Western 15.5 19.4 23 13.7 24 23.2 
Central 19.4 16.9 17.3 23.4 13 14.1 
Bundel Khand 6.3 4.1 6.1 46.9 26.1 28.1 
Eastern 58.7 59.5 53.6 16 36.9 34.6 
Uttar Pradesh 100 100 100 100 100 100 
Alsi 
Western 0 0.1 0 0 0 0 
Central 2.6 1.9 0.7 18.8 5.1 8.4 
Bundel Khand 60.7 81.1 94.1 37.5 12.8 17.9 
Eastern 36.7 16.9 5.2 43.7 82.1 73.7 
Uttar Pradesh 100 100 100 100 100 100 
Groundnut 
Western 0 0.1 0 0 0.1 0 
Central 60.4 40.9 42 32.7 25.6 27.4 
Bundel Khand 7.6 33.1 33.4 65.4 51.2 54.7 
Eastern 32 25.8 24.6 1.8 23.1 17.9 
Uttar Pradesh 200 100 100 100 100 100 
Sunflower 
Western 82.3 32.8 6.2 61.9 22.6 2.7 
Central 6.3 16.4 62.1 11.9 12.9 27 
Bundel Khand Si. 1.6 0.6 26.2 25.8 59.5 
Eastern 6.3 49.2 31.1 0 38.7 10.8 
Uttar Pradesh 100 too too 100 100 100 
Soyabean 
Western 4.9 0 0 54.1 0 0 
Central 0.6 3.3 2 18.9 18.8 5.6 
Bundel Khand 80.2 90.2 58.8 27 43.8 11.1 
Eastern 14.3 6.6 39.2 0 37.5 83.3 
Uttar Pradesh 100 100 100 100 100 100 
Total Oilseeds 
Western 9.7 14.6 17 3.9 18.9 20.3 
Central 25 22.1. 21.1 30.3 15.9 15.9 
Bundel Khand 17.6 14.2 19,2 60.7 31.9 31.8 
Eastern 47.6 49.1. 42.7 5.1 33.3 32 
Uttar Pradesh 100 100 100 100 100 100 
Source and Note: same as table 4.11 
Table also shows the percentage composition of oilseeds production of 
different region in total production of the state. It is observed that Eastern region 
has recorded highest percentage share of production of rapeseed and mustard and 
linseed in 2001-02 and 2009-10 to the total production in Uttar Pradesh. On the 
other hand Bundelkhand region has registered highest percentage share of 
groundnut to the total production in the same periods. The highest percentage 
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share of sunflower production (59.5 per cent) was observed in Bundelkhand 
region followed by Central region (27 per cent), Eastern region (10.8 per cent) 
and Western region (2.7 per cent) respectively in 2009-10. However, production 
share of soyabean is found highest in Western region in 1991-92 (54.1 per cent) 
while that in Eastern region in 2009-10 (83.3 per cent). 
(i) Compound Annual Growth Rate of Area, Production and Yield of 
Oilseeds: 
Table-4.19 reveals the growth pattern in area, production and yield of 
oilseeds in Uttar Pradesh as a whole and in different economic regions separately. 
In the state, area under rapeseed and mustard recorded negative growth rates of 
6.8 per cent in periods-I, 1.6 per cent in 2001-10, and 2.6 per cent in whole period 
of study. All the regions have experienced both positive and negative growth in 
area, under rapeseed and mustard cultivation. Again a positive and negative 
growth in area under linseed cultivation is observed in the state accounting -5.1 
per cent, -6.8 per cent, and -5.0 per cent in 1991-2001, period-II, and in whole 
period respectively. Moreover all the regions have experienced negative growth 
rates in area under the linseed in each period among which the Eastern region 
witnessed the highest negative growth of (-)23 per cent and -20.3 per cent in the 
whole period and in 2001-10 respectively. In case of area of groundnut all the 
regions except Bundelkhand have recorded high negative growth rate in whole 
period of study. It reveals that the growth in the area under groundnut cultivation 
in the state is lagging far behind. High fluctuation in the area under sunflower 
cultivation is observed in the state accounting -7.8 per cent, 5.8 per cent and -7.3 
per cent in 1991-2001, 2001-10 and in whole period respectively. The very high 
negative growth of area under sunflower has been recorded in Western region 
accounting -17.4, -20.8 per cent and -23.5 per cent in 1991-2001, period-II and in 
whole period respectively. Uttar Pradesh has experienced 11.5 per cent growth 
rate of area under soyabean cultivation in 1991-2001, while 4.7 per cent in 2001-
10 and 5.9 per cent in the whole period of study. Higher fluctuation of area under 
it is observed in Eastern region with a negative growth of -3.5 per cent in 1991-
2001, 37.3 per cent of positive growth in 2001-10 and then a negative growth of 
1.5 per cent in the whole period. However Bundelkhand region has recorded 
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negative growth in each period with its continuous increasing trend from -0.4 per 
cent in 1991-2001, -1.4 per cent in 2001-10 and -19.4 per cent in whole period of 
study. 
Table-4.19: Economic region-wise CAGR of Gross Cropped Area, Total Production and 
yield of different Oilseeds in Uttar Pradesh (in percent per year). 
Oilseeds Economic Regions 
Area Production Yield 
1991- 
2001 
2001 
-10 
1991- 
2010 
1991- 
2001 
2001 
-10 
1991- 
2010 
1991- 
2001 
2001 
-10 
1991-  
2010 
Western -2.5 1.9 -2.3 -13.2 2.7 -6.5 1.9 0.3 1 
Rapeseed/ 
Mustard 
Eastern 3.1 -1.1 -0.05 2.5 4.3 0.9 1 4.7 1.9 
Central 0.6 0.2 -0.6 -17 4.3 -6.2 -1.6 4.5 2 
Bundel Khand -2 1.7 -0.6 -14.5 -0.3 -6.3 -1.5 -2.9 -0.9 
Uttar Pradesh -6.8 -1.6 -2.6 0.6 0.2 1.6 0.7 2.5 1.6 
Western 0 0 0 0 0 0 0 0 0 
Alsi 
Eastern -7.1 -20.3 -23.1 -7.6 -24.7 -22.6 6.1 -6.2 1.9 
Central -14.4 -15.7 -15.3 -26.5 -19.1 -20 -0.7 -4 -0.6 
Bundel Khand -5.6 -1.1 -6.1 -14 -6.4 -11 1.8 -8.6 2.1 
Uttar Pradesh -5.1 6.8 -5 -0.4 -12.1 -4.8 -0.2 -2.9 -0.5 
Western -8.3 -9.4 -13.8 -27.4 -10.3 -20 -13.1 4 -7 
Groundnut 
Eastern -6.1 -5.7 -4.5 -2.8 -9.3 -6 5.4 -3.2 0.11 
Central -5.4 -0.8 -6.9 -29.2 -1.5 -16 0.7 -3.5 -0.1 
Bundel Khand 22.3 -1.2 5.2 4.6 -5.1 -4 -4.6 -5.1 -5.1 
Uttar Pradesh -0.6 0.4 -2.2 -2.2 -1.6 -3.8 -1.6 -1.4 -1.5 
Western -17.4 -20.8 -23.5 -27.6 -19.6 -26 -0.7 -9.8 -1.4 
Eastern 25.1 0.7 -10.3 -6.7 -0.3 -14.3 2.1 -5.6 0.3 
Sunflower Central 4.9 12.7 -1.3 -10 18.1 -3.7 9.8 2.7 5.2 
Bundel Khand -3.1 -25.7 -15.1 14.1 -25 -7 -0.8 -5.9 -4 
Uttar Pradesh -7.8 5.8 -7.3 -6.1 7.3 -4.7 1.8 2.6 3.4 
Western 0 0 0 0 0 0 0 0 0 
Eastern -3.5 37.3 -1.5 -5.5 53.6 -2.9 -7.4 19.6 -7.3 
Soyabean Central 6.6 -8.6 -4.9 -16 1 -14 -14.3 4.2 -8.2 
Bundel Khand -0.4 -1.4 -19.4 7.7 9.2 -17 0.2 12.7 0.5 
Uttar Pradesh 11.5 4.7 5.9 9.5 14.9 -5.8 -1.7 0.8 -2.4 
Western 2.4 1.9 -0.4 -14.2 2.7 -7.2 -3 -2 -1.2 
Eastern 8.6 -1.6 0.9 10.3 3 2.6 -15.4 10.1 -4.4 
Total 
Oilseeds  Central a 0.4 1.7 -20.9 2.9 -6 -19.9 2.8 -4.8 
Bundel Khand 4.6 7.8 1.01 -1.2 0.2 -4.6 -3.1 -6.4 -2.7 
Uttar Pradesh -5.4 1.8 -2.2 -2 -2.5 -1.7 -0.01 1.1 1.1 
Source and Note: same as table 4.11 
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The Table-4.19 shows inconsistency in the growth rate of production of 
rapeseed and mustard over different time periods. The state as a whole 
experienced the positive growth rates in each period under this crop. Among the 
regions only the Eastern region has shown positive growth rate of rapeseed and 
mustard production in each period and Bundelkhand has shown negative growth 
rate in all periods. In the case of linseed production, the state as a whole shows 
negative growth in each period accounting to -0.4 per cent, -12.1 per cent and -
4.8 per cent in 1991-2001, 2001-10 and in whole period. 
Therefore Central region recorded the highest negative compound growth 
rate of -26.5 per cent per annum in 1991-2001 followed by Eastern region at 24.7 
per cent per annum in 2001-10 in production of the linseed. The production of 
groundnut in Bundelkhand region shows the positive growth of 4.6 per cent in 
1991-2001 while all the regions including the state have shown negative growth 
rates in study period. In Uttar Pradesh the production of sunflower decreased by -
6. percent in 1991-2001 , but increased to 7.3 per cent in 2001-10 and then again 
declined by -4.7 per cent in whole period of study. Both a higher positive growth 
of 53.6 per cent in 2001-10 and a lower negative growth of -5.5 per cent in 1991-
2001 is observed in Eastern region revealing much inconsistency of soyabean 
production. Total production of soyabean in Uttar Pradesh as a whole has 
experienced a decline of -5.8 per cent in the whole period of study despite a 
positive growth in 1991-2001 and 2001-10 separately. 
The growth of yield of any agricultural crop occupies a significant place 
to study the agricultural performance in a particular region. The state of Uttar 
Pradesh has recorded a positive growth in yield of rapeseed and mustards and 
sunflower in each period of the study. In case of rapeseed and mustard, the 
Western and Eastern region have shown positive growth of yield in each period. 
In case of linseed and groundnut, the state has recorded negative growth rates in 
each period. In case of yield of soyabean Eastern and Central region have shown 
high negative growth rate of -7.3 and -8.2 per cent per annum while Bundelkhand 
has shown a very low positive growth rate of 0.5 per cent per annum in the whole 
period of study (1991-2010). 
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4.5. Agricultural efficiency and regional disparity in Uttar 
Pradesh 
Agricultural efficiency can be determined by several methods. One of 
them is to measure it in terms of output per unit area, while another is to 
determine it in terms of output per worker. Still another method is to assess it by 
the value of agricultural output. The simplest of all the methods of judging the 
agricultural efficiency, however, consists in the measurement of output per unit 
area (Shaft, 196021; Bhatia, 196722). The inter-regional comparison can be made 
by constructing the Index for Agricultural Efficiency (IAE) for the regions. It is 
the ratio between the per hectare production of total foodgrain in the region and 
the per hectare production of total foodgrain in the state (Nachimuthu, 2009)23. 
For this purpose IAE of four regions of Uttar Pradesh namely; Western, Central, 
Bundelkhand and Eastern region have been estimated for the period 1991-92 to 
2009-10 which has been given in table-4.20. An experiment has been done to 
compare the IAE of four regions with the help of One-way between-S (between 
subject) ANOVA (Analysis of variance) technique. ANOVA test is a kind of F 
test, which is used to assess differences for a set of more than two group ,means. 
The computer package SPSS-16 has been used here for getting one-way ANOVA 
results. 
In the present study, the X variable is a categorical variable with codes 1, 
2, 3, and 4 that represent four types of regions: group 1 = Western region; group 
2 = Central region; group 3 =Bundelkhand region; group 4 = Western region. 
Each group contains time series values of TAE for eighteen years each. This 
categorical X predictor variable is called a factor; in this case, the factor is called 
"region. On the other hand the values of IAE are, therefore, scores on a 
quantitative Y outcome variable. The concern here is to know whether, overall, 
IAE levels differed across these four regions and, if so, which region elicited the 
highest IAE and which region differed significantly from other regions. A 
convenient time series sample of 76 values of IAE was obtained; there had been 
nineteen scores on IAE for each region for the period 1991-92 to 2009-10. This 
results in k = 4 groups with n = 19 values in each group, for a total of N= 76 
values in the entire study. 
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Table-4.20: Index for agricultural efficiency (AEI) of four regions of Uttar Pradesh 
for the period 1991-2010. 
Year Western Central Bundelkhand Eastern 
1991-92 1.64 0.93 0.32 0.92 
1992-93 1.43 0.99 0.57 0.87 
1993-94 1.54 1.39 4.14 0.79 
199495 1.50 102 0.56 0.2 
1995-96 1.55 1.11 0.45 099 
1996 97 1.39 0.99 0.39 .80 
1997 98 1.47 0.92 0.53 0.80 
1998-99 1.42 0.92 0.61 0.76 
1999-00 1.40 0.94 0.56 0.81 
2000-01 1.45 0.92 0.44 0.86 
2001-02 1.46 0.95 0.54 0.82 
2002-03 1.56 1.01 0.51 0.73 
2003-04 1.42 0.96 0.55 0.86 
2004-05 1.58 1.04 0.55 0.88 
2005-06 1.44 0.99 0.46 0.87 
2006-07 1.59 1.05 0.41 0.87 
2007-08 1.41 0.99 0.32 0.93 
2008-09 1.40 0.98 0.52 0.70 
2009-10 1.41 0.97 0.46 0.83 
Source: coputed from data compiled from Zila sankyaki patrika 
(http://updes.up.nic.in) 
In the present situation the overall null hypothesis for one-way ANOVA 
would be that there is no difference in the means of scores on IAE of four regions 
of Uttar Pradesh. The alternative hypothesis in this situation is not that all 
population means are unequal but that there is at least one inequality for one pair 
of population means in the set. The output for this one-way ANOVA is reported 
in table 4.21. The first panel provides descriptive information about each of the 
groups: mean, standard deviation, n, a 95% CI for the mean, and so forth. 
138 
Table 4.21: SPSS output for One-Way ANOVA. 
Panel (a) 
Descri tine 
(IAE) 95% Confidence 
Index For Interval for Mean 
Agricultural Std. Std. Lower Upper 
Efficiency N Mean Deviation Error Bound Bound Minimum Maximum 
Western 
region 19 1.48056 0.077267 0.018212 1.44213 1.51898 1.39 1.64 
Central 
region 19 1.005 0.108804 0.025645 0.95089 1.05911 0.92 1.39 
Bundelkhand 
Te ion 19 0.48889 0.084984 0.020031 0.44663 0.53115 0.32 0.61 
Eastern 
region 19 0.84056 0.071986 0.016967 0.80476 0.87635 0.7 0.99 
Total 76 0.95375 0.369177 0.043508 0.867 1.0405 0.32 1.64 
Panel (b) 
Test of Homogeneity of Variances 
TAE 
Levene 
Statistic 
dfl df2 Sig. 
.176 3 72 .912 
Panel (c) 
ANOVA 
IAE 
Sum of Squares df Mean Square F Sig. 
Between Groups 9.163 3 3.054 404.380 .000 
Within Groups .514 72 .008 
Total 9.67 75 
It was found that the Bundelkhand region scored significantly lower on 
IAE than all three region."The Eastern region" (M = 0.84) was significantly less 
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agriculturally efficient than the "Central region" (M=1.0). "The Western region" 
showed a mean level of IAE (M= 1.4) that was highest among other regions. 
Table 4.22: SPSS output for Post Hoc Test (Tukey HSD ). 
Panel (a): Tukey HSD 
95% Confidence 
(1) Region 
Mean 
Interval 
Lower Upper 
(J) Region Difference Std. Error Si 	. • Bound Bound 
Central region .475556 0.02897 0 0.39926 0.55185 
Western region Bundelkhand region .99166T 0.02897 0 0.91537 1.06796 
Eastern region ,640000' 0.02897 0 0.5637 0.7163 
Western region -.475556' 0.02897 0 -0.55185 -0.39926 
Central region BandelRhand region .516111' 0.02897 0 0.43981 0.59241 
Eastern region ,164444. 0.02897 0 0.08815 0.24074 
regionBurtdelkhand 
region 
Western region -.99166T 0.02897 0 -1.06796 -0.91537 
Central region -.516111' 0.02897 0 -0.59241 -0.43981 
Eastern region -.35166T 0.02897 0 -0.42796 -0.27537 
Western region -,640000' 0.02897 0 -0.7163 -0.5637 
Eastern region Central region -,164444- 0.02897 0 -0.24074 -0.08815 
Bundelkhand 
region .35166T 0.02897 0 0.27537 0.42796 
* The mean difference is significant at the 0.05 level. 
Panel (b): 
Homogeneous Subsets 
IAE 
TukeyHSD 
Region N 
Subset for alpha = 0.05 
1 2 3 4 
Bundelkhand region 19 0.48889 
Eastern region 19 0.84056 
Central region 1.9 1,005 
Western region 19 1.48056 
Sig. 1 1 1 1 
Means for groups in homogeneous subsets are displayed. 
140 
The second panel shows the results for the Levene test of the assumption 
of homogeneity of variance; this is an F ratio with "(k-1)" and "(N-k)" degree of 
freedom. The obtained F was not significant for this study, there was no evidence 
that the homogeneity of variance assumption had been violated: F (3, 72) = 
0.176, p = .912. The third panel shows the ANOVA table with the overall F, this 
was statistically significant, F (3, 72) = 404.4, p < .05, and this implies that there 
was at least one significant contrast between group means. The number of 
significant contrasts between all possible pairs of regions has been examined by 
one of the post-hoc tests- the Tukey HSD test (table 4.22). 
The panel (a) of table 4.22 shows the results for the Tukey HSD tests that 
compared all possible pairs of group means. The table "Multiple Comparisons" 
gives the difference between means for all possible pairs of means. Examination 
of the "sig" or p values indicates that all the pair wise comparisons were 
significant at the .05 level; all the regions differ significantly from each other in 
their mean value of IAE. The results are displayed in a more easily readable 
form in the last panel under the heading "Homogeneous Subsets". Each subset 
consists of group means that were not significantly different from each other 
using the Tukey test. It could be seen that every region was in a subset by itself. 
In other words all regions differ significantly in their agricultural efficiency from 
each other. No two regions or more had made a homogeneous group. 
4.6. Summary 
The study reveals that Uttar Pradesh has shown the modest growth rate of 
around 4 per cent in terms of both GSDP and NSDP at constant price during the 
period 1993-94 to 2010-11. However, agriculture and allied sector has accounted 
low growth rate as compared to industrial and services sector in this period. The 
share of agriculture and allied sector has declined from 34.3 per cent to 21.6 per 
cent during 1993-94 to 2010-11. Despite sharp decline of its share in NSDP, 
agriculture still plays a vital role in the development of Uttar Pradesh, and rural 
areas dependence on agriculture is still more than 80 per cent as against the 
national (73.3 per cent) average. 
The study further shows that there has been acceleration in the growth 
rates of area and production of non-foodgrains like oilseeds, fruits and vegetables 
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during the period 2001-02 to 2009-10 over previous period 1991-92 to 2000-01 
in Uttar Pradesh as consequence of decrease in the area under almost all coarse 
cereals and pulses during period-II. The growth of area, production and yield of 
main cereal crops; rice and wheat also reduced between the two periods of study. 
It is important to highlight that the area under foodgrains still occupies more than 
80 per cent of total cropped area due to the traditional cropping pattern as well as 
traditional food habits. Therefore, area, production and yield of fruits and 
vegetables are more stable as compared to foodgrain crops in Uttar Pradesh 
during 1991-92 to 2009-10. 
Among the economic regions in Uttar Pradesh, highest share in area and 
production of rice, maize , rapeseeds and mustard, lentil and pea has been found 
in Eastern region, while share in production of wheat, barley, bajra, and moong 
has been found in Central region. Similarly, highest share of production ofjowar, 
urad, gram, groundnut and sunflower has been found in Bundelkhand region. The 
share of production of urad and groundnut has been recorded highest in 
Bundelkhand region. 
Finally the significance of agricultural disparity between four economic 
regions of Uttar Pradesh was assessed by comparing their Index for Agricultural 
efficiency (IAE). A one-way ANOVA test was applied to get the result which 
showed that all the regions differ significantly from each other in their 
agricultural efficiency. It was found that the Bundelkhand region scored 
significantly lowest and Western region significantly highest on IAE score 
among the four regions of tJttar Pradesh. 
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Factors affecting agricultural development in 
Uttar Pradesh 
5.1. Importance of factors in growth performance of agriculture 
sector 
The adoption of green revolution technologies undoubtedly led India 
towards attainment of self-sufficiency in foodgrains production but also caused 
regional variations across the country. The instability in foodgrain production 
across crops has been found to depend significantly on the `irrigation coverage' 
of a crop. Due to variations in climatic conditions, natural resource endowments, 
institutions, infrastructural developments, population density, etc. pattern of 
agricultural growth and reaction to various stimulus have varied across states 
some states have followed the same pattern as at the national level while others 
have depicted a pattern totally of their own. The state level data shows that yield 
varaiance has been a major source of instability in foodgrains production in most 
of the states. Uttar Pradesh has also been able to bring down instability in 
foodgrain production in recent period. The state has also lagged behind its 
targeted agricultural growth of 5.7 per cent set out in Eleventh five year plan. 
This low agricultural growth rate in India is due to many problems 
surrounding the agriculture. C.H.H. Rao (2005)1 analyzed the agricultural growth 
from the first decade of the plan period and suggested the continued need for 
provision of irrigation facilities, strengthening of extension services, developing 
biotechnologically improved seeds along with adequate supply of institutional 
credit to raise farm productivity and profitability. Bhatia (1999)2 established a 
strong relationship between rural infrastructural development and Ievel of per 
hectare yield of foodgrain as also of the value of output from agriculture. 
Maliendra Dev (2002)3 argued that there is a greater need for public investment in 
agriculture, irrigation ,credit availability, better marketing of agricultural 
products, research and development (R and D) along with adequate pricing and 
other incentives for private investment that would help reviving the agricultural 
growth. It was also observed that throughout the 1990's, the share of agriculture 
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in gross capital formation has remained a single digit which explains the 
slackness of its growth momentum during the past decade. Gulati and Bathla 
(2001)4 observed that there has been an increasing role played by private sector 
investment in this sector. Public sector investment along with terms of trade has 
an inducement effect on private sector capital formation. Desai (2002)5 suggested 
that government expenditure should be focused on agricultural R and D, 
education and extension services, rural electricity and marketing, irrigation and 
watershed development etc. Reddy and Reddy (2005)6 emphasized that there is a 
need for devolution of powers to water user associations for important functions 
like assessment, collection of water charges, sanctioning of works etc. Rao and 
Gulati (2005)7 showed that public sector capital formation in agriculture as a 
proportion of total capital formation in agriculture declined in the recent past as 
compared to the 1980s. The authors emphasize the need to reverse this trend and 
increase public investment in agriculture so as to be able to increase the growth in 
the sector. According to Shariff and Mallik (1999)8, the Indian food basket has 
changed drastically since 1973-74. Both the share of cereals in the food basket 
has decreased in rural and urban areas, while the share of other items has 
increased. This also has reduced the incentives to growth of cereal production. 
Bhalla and HazeIl (2003) 9 observed that there is a secular decline in the 
employment elasticity in agriculture over time. One more incentive to the growth 
of agricultural production is that, despite output per worker increasing in the non-
agricultural sector, this increased income causes the demand to increase only for 
white and luxury goods-imported or otherwise and not for agricultural products 
because the increased income accrue mostly to managerial profits and salaries of 
the upper classes whose demand for wage goods is relatively satiated, as 
observed by Chandrasekar (2006)10 
After the advent of green revolution, Uttar Pradesh faced a number of 
socio-economic constraints as a result of which, it has lost its leading position in 
the production of foedgrains after the green revolution. The model of green 
revolution was mostly successful in some pockets in the northwestern states and 
it has not widely covered Uttar Pradesh. Various studies also advocate that in 
terms of development indices, Uttar Pradesh is among the backward states in the 
country with a number of socio-economic constraints. The poor agricultural 
performance in this states is largely due to tiny and fragmented land holdings, 
higher population density, low per capita income, higher poverty ratio, lower 
literacy rate, poor infrastructural development (poor road network, poor power 
supply, poor irrigation facilities and poor extension services). On the other hand, 
most part of Uttar Pradesh lag behind the rest of India with respect to several 
institutional, organizational and technological factors. The cumulative result of 
inadequacy of these factors arose in peculiar subsistence farming with low inputs, 
low productivity, and low risk technology. Besides, erratic weather conditions, 
poor adoption of technology, traditional method of farming, low irrigation 
coverage, deviation in rainfall, high dependency on cereal based (mainly 
concentrating in wheat and rice production) farming system forced the farmers to 
adopt the subsistence farming (Rani, 2010)".  
Uttar Pradesh is characterized by abundant natural resources like; diverse 
agro-climatic conditions, varied soil type and abundance of rainfall which has 
immense scope for growing the varieties of horticulture crops (Basu, 2008)12. 
Despite being of this, degree of agricultural diversification is much less in Uttar 
Pradesh. Thus under this situation, this calls for the change in cropping pattern 
from low value subsistence farming to high value i.e. multi-cropping pattern. 
Various studies (Jorge and Valdes, 199513; Chand, 199914; Joshi et al., 2004's; 
Jana, 200616) also suggested that the agriculture diversification may be a means 
of rapid development in the country in order to solve all the economic ills. 
However, in Uttar Pradesh, majority of the farmers are small and 
marginal, cultivating mainly low value subsistence crops. Previous study also 
found that the "production of high value commodities is capital, technology and 
information intensive and is more risky compared to staple foods, while small 
and marginal farmers are resource constrained and risk averse. Further, a lack of 
access to markets is also a major limitation to small diversification towards high 
value horticultural crop. Marketable surplus with small farmers is tiny, while 
local rural markets are thin, and selling in distant urban markets is costlier" 
(Birthal, et al, 2008)'x. The study has attempted to identify the important factors 
that affect agricultural growth in Uttar Pradesh. The basic factors affecting the 
agricultural growth in Uttar Pradesh can be categorized as following: 
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5.2. Institutional factors 
5.2.1. Land Holdings 
India is a country of rural economy and it is predominantly agriculture-
oriented. In addition, more than 82 per cent of the farmers belong to the small and 
marginal farmers' category and these farmers have less than 2 hectares of land 
(GOI, 2011)18. "Such tiny holdings by large majority of the farmers are neither 
viable nor sustainable for a country with billion plus mouths to feed and the 
continuous decline in the average size of land holdings also creates a serious 
problem (Kumar, 2010)19. 
Echoing the national trend, the average size of land holdings in Uttar 
Pradesh has also been reduced by 6.3 per cent over previous census (from 2005- 
06 to 2010-11) and reached at very small size i.e. 0.75 hectares in 2010-11 (GOI, 
2011a)20. This is due to rapid increase in the population as well as number of 
operation holdings thereby reducing the average size of holding and making them 
non-viable. In addition to this, fragmentation of land holdings, lack of off-farm 
occupations and inheritance laws of an equal division of property among heirs, 
lead to the division of land into small blocks. Such small holdings are often over-
manned, resulting in disguised unemployment and low productivity of labour. 
Moreover, there are several tenancy restrictions in many states. These restrictions 
range from a complete ban in some states to complete freedom of leasing in some 
states. There is growing consensus about the need to have a re-look at current 
tenancy legislation, which sometimes restricts participation of private sector in 
agriculture. However, under the Indian Constitution, land administration falls 
under the state governments hence there is large variations across states. 
Furthermore, skewness in land distribution continued to be serious in these states. 
Uttar Pradesh witnessed fast increase in the number of small and marginal 
operational land holdings from 179.5 lakh in 1991 to 211.8 lakh in 2010-11, 
thereby making their land operationally non-viable. In the state more than 92 per 
cent of the land holdings consist of small and marginal farmers. However, these 
small and marginal farmers have the poor economic base. Consequently it has an 
adverse effect on the growth of agriculture sector in the state. This is because the 
average cost of cultivating the crops on tiny land holdings is higher as compare to 
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the cultivation of crops on large land holdings. However, the small and marginal 
farmers are more efficient in producing the vegetables on per hectare of land 
due to surplus labour and quick returns. Therefore the growth of agriculture 
sector can be spurred in the state with active support of government to these 
small farmers in this direction. 
Figure- 5.1: Number and area of operational holdings (categories wise) in Uttar Pradesh. 
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It can be observed from the figure-5.1(a) and figure-5.1(b) that the 
percentage of number as well as percentage share in total land holdings of 
marginal farm households have been increasing throughout the census period 
from 1990-91 to 2010-11. The percentage of number of marginal land holdings 
increased from 73.9 per cent in 1991 to 79.2 per cent in 2010-11. As a result, this 
led to rise in the percentage of total area of operational holdings of marginal class 
from 31.4 per cent in 1991 to 39.3 per cent in 2010-11. Apart from marginal 
class, the percentage of number as well as the percentage of area of operational 
holdings of all other size groups gradually decreased from the agricultural census 
year 1991 to the census year 2010-11 as shown in the figure-5.1. Thus, this high 
fragmentation of land restricted and hindered dissemination of modern 
technology in the agriculture. Apart from characterised by the largest proportion 
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of small land holdings among all size class, there is also high incidence of 
tenancy cultivation in Uttar Pradesh dominated largely by absentee landlords. 
This has further choked the growth prospects of the state because such small 
segments of land remained out of investment. 
5.2.2. Agricultural Credit 
Credit is the backbone for each sector of the economy. Credit is one of the 
vital prerequisite of the farmers, which facilitate them to meet the investment as 
well working capital requirements. Poor credit facilities for investment are an 
important hindrance to expansion of area under HYV seeds and the use of 
optimal measured quantity of inputs. Like other sectors, availability of credit for 
the agriculture sector must be easy, adequate, and timely. Despite of a large 
network of Rural Financial Institutions (RFIs), a large portion of the rural 
population is continuously neglected by the formal banking sector in India On 
the other hand, inflexible credit flows and security-based lending system is 
widespread in formal Indian banking sector. Besides, "due to long gestation 
period, lack of trained technical staff to identify the potential activity in this field, 
poor eligibility and security problems are some of the reasons behind insufficient 
credit flow to agriculture sector. It must be rectified for speedy and easy flow of 
the credit to the agriculture sector. 
It is obvious from the Fig-5.2(a) that the percentage of credit from 
Primary Agricultural Credit Societies (PACS) to the total institutional credit for 
agricultural purposes has decreased from 47.9 per cent in 1991-92 to 14.8 per 
cent in 2006-07. In the same way the contribution from Primary Land 
Development Bank (PLDB) has also decreased from 23.2 per cent in 1991-92 to 
10.4 per cent in 2006-07. On the other hand the percentage share of Commercial 
Bank branches (CBB) and Regional Rural Bank branches (RRBB) in total 
institutional credit for agricultural purposes have increased from 12.3 percent to 
24.6 per cent and 17.8 per cent to 50.2 per cent respectively during the same 
period. It is also evident from figure-5.2(b) that the no. of operational holdings 
taking credit from PACS and LDB for agricultural purpose have decreased over 
the years from 1991 to 2006-07 while that from the Commercial Bank branches 
and Regional Rural Bank branches have increased during this aforesaid period. 
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The percentage change of no. of operational holdings taking financial credit from 
commercial banks for agricultural purpose was 195 per cent during the period 
1991-92 to 2006-07 and the same in case of RRBs was a whopping 408 per cent. 
Figure 5.2: Availability of institutional credit in Uttar Pradesh. 
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The percentage decline in the no. of operational holdings that took credit 
from PACs during the period 1991-92 to 2006-07 was 23.3 per cent and that in 
case of LDBs was 55.1 per cent It is evident from the fact that most of the agro-
machine are costlier, which is beyond the purchasing power of the farmers in 
Uttar Pradesh. This is primarily because more than 91 per cent farmers fall in the 
small and marginal farmers categories and almost half of them live in abject 
poverty. Hence, Uttar Pradesh on this front requires proper treatment from the 
commercial banks (CBs) and RRBs and urgent need to establish the cooperative 
banks in all the districts to boost the agricultural activities in the state. 
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5.3. Infrastructural Factors 
Infrastructure is the cornerstone for any growth performance in 
agriculture sector. Infrastructural facilities relate to various types of farm 
implements and machinery and other structures like tractors, pumpsets, cold 
storage facilities, adequate supply of power, good rural-urban road network, 
efficient transportation, developed agricultural marketing and other technological 
advancement. The availability of these inputs and their skillful utilization 
maximize the benefits of the farmers which in turn has a positive impact on the 
growth of agriculture sector. However, the presence of these facilities is highly 
inadequate in the country and there is large inter-state disparity in their use which 
has led to dismal agriculture performance in India. 
5.3.1. Net and Gross Cropped Area 
Uttar Pradesh has shown stagnation in the increment of its Net sown area 
(NSA) and gross cropped area (GCA) during the period of 1991-92 to 2009-10 
(Figure-5.3). The net sown area has increased only slightly from 16430 thousand 
hectare in 1991-92 to 16589 thousand hectares in 2009-10. Similarly the gross 
cropped area has increased marginally from 24015 thousand hectare to 25440 
thousand hectare in the same period. In fact the NSA and GCA in the state have 
witnessed the negative compound annual growth rate of 0.3 per cent and 0.1 per 
cent per annum respectively during this period. This is because of continuous rise 
in population which led to increase the encroachment of agricultural land for the 
non- agricultural purposes like rural habitations, forestation, urbanization and 
industrialization etc. and secondly due to rapid increase in the number of small 
and marginal operation holdings which leads to adverse impact on land-man 
ratio. Other reasons for negative growth rate of net sown area may be increase in 
the fragmentation of land holdings due to equal distribution to heirs as well as 
due to family sub-division and continuous increase in the fallow land and it 
makes them non-feasible and undividable for technological use. Therefore, it can 
be suggested that "the area under crops can grow either through increase in net 
area sown or through increase in intensity of cultivation. Since a limit has been 
reached with regard to the possibility of increasing net sown area on a substantial 
scale, the only method of increasing GCA is through increased intensity of 
152 
cultivation brought about through irrigation and through the introduction of short 
duration crops" (Bhalla and Singb, 2010)21. 
Fig-5.3: Trend of net sown area and Gross cropped. area 
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This has raised serious concerns about the sustainability of land resources 
The cropping intensity (CI) in the state has increased from 146.2 per cent to 
153.4 per cent during 1991-92 to 2009-10 with the compound annual growth rate 
of only 0.3 per cent. The stagnation in the cropping intensity leads to the limited 
scope for the agricultural development. For achieving the required goal of 
agricultural development in the state, irrigation facilities is a pre-requisite which 
would likely to help in increasing gross cropped area as well as cropping 
intensity. 
5.3.2. Irrigated Area 
Considering the importance of irrigation in the growth of agriculture and 
allied activities in the state, attention needs to be focused on the development of 
irrigation in the state. The Figur-5.4(a) shows the increasing trend of irrigated 
area in Uttar Pradesh The NIA in Uttar Pradesh has increased from 10661 
thousand hectares (Tha) in 1990-91 to 13457 Tha in 2009-10. The compound 
annual growth rate (CAGR) of NIA was 1.13 per cent per annum during the same 
period. The gross irrigated area has also increased from 14771 thousand hectares 
in 1990-91 to 18896 thousand hectares in 2009-10. It has witnessed a compound 
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annual growth rate of 1.7 per cent during this period. As far as the sources of 
irrigation are concerned, the maximum cropped area is irrigated in Uttar Pradesh 
by tubewells and wells and further the use of tubewells and wells has increased 
over the years from 1990-91 to 2009-10 (Fig-5.4b). The canals are used for 
irrigation in the second place and it has shown declining trend during the same 
period as is evident from the figure. Thereafter tanks and lakes are the main 
source of irrigation in the state. Currently about 80 per cent of irrigation work is 
being done by tubewells and wells and 19 per cent by canals and remaining 1 per 
cent is done by tanks, lakes and other sources. 
Figure 5.4: Net Irrigated area in Uttar Pradesh. 
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It can be estimated that about 81 per cent of net cropped areas are 
irrigated in the state during the year 2009-10. The percentage of irrigated area in 
both MA to NSA and GIA to GCA has increased in the state between 1991-92 
and 2009-10. The percentage of NIA to NSA was increased from 61.6 per cent in 
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1990-91 to 81.1 per cent in 2009-10. Similarly the percentage of GIA to GCA has 
increased from merely 58 per cent to 74.3 per cent in the same period. Among the 
various crops, area under wheat occupies the fist place in Uttar Pradesh which is 
irrigated most widely. In the second place it is the area under the rice and in third 
place it is sugarcane which is widely irrigated. Although irrigation expansion 
seems relatively good as revealed by these data, the Government expenditure on 
the development of irrigation facilities is poor while private investment in ground 
water exploitation has been found to be significant in the state. Finally, still more 
than fifty per cent of gross cropped area seems to be rainfed area and it depends 
on the gamble of monsoon. This is the matter of concern before the policy makers 
in the state. 
In the Union Budget 2010-11, Government of India has identified that the 
eastern region has the ample potential for growing all kinds of crops. In this 
regard, the Government of India outlined the strategy that the green revolution in 
the farm sector is to be extended to the eastern region of the country, which also 
comprises the eastern part of Uttar Pradesh, with active involvement of gram 
sabha (Srinivasan, 2010)22 . For achieving this target, it is pre-requisite to induce 
the investment for the development of irrigation facilities in the state. Hence, 
development in the irrigation infrastructure may enable to use as much as 60 per 
cent of its gross cropped area under multi-cropping system which will lead to 
rapid agricultural growth in the state. 
5.3.3. Farm Mechanization 
The implements used for agricultural operation help in reducing the time 
and enhance the efficiency of operations. Several activities have to be performed 
in the process of crop production which requires more power, time and skill. The 
modern Agriculture Implements are the need of hour. The lack of proper and 
adequate mechanization obstructs timely completion of farming operations. 
Hence, it is needed to improve these hindrances for the upliftment of agrarian 
society. In addition, it is vital to encourage farm mechanization that will lead to 
better and well-timed land operation and cultivation practices. As a result, it will 
promote the growth of agriculture in Uttar Pradesh. For example a large number 
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of farmer households still harvest crops by using animal operated implements. 
This results in huge post harvest losses in agriculture. 
The pattern of use of different types of implements and machinery used 
for farm activities in Uttar Pradesh is shown in the figure-5.5. It is observed that 
the maximum number of implement used for the ploughing or cultivating purpose 
was wooden or steel plough in 2007. Bullock cart was also extensively used for 
agricultural purpose estimated to be about I million in the same year. It means 
that the traditional methods or implements are still widespread in the farming 
system of the state. Although numbers of plough and bullock carts have been 
drastically decreased over the years from 1993 to 2007 and instead the usage of 
tractor drawn mould board plough and the tractors for agricultural purposes have 
increased during this period as shown in figure-5.5. The number of tractors has 
increased from 0.34 million in 1993 to 0.73 million in 2007. The number of 
tractors per thousand hectare gross sown area has also increased from 20 in 1993 
to 29 in 2007. The diesel and electric pump sets for irrigation purpose has also 
increased during this period though the pace of increase of electric pump sets is 
very slow as compared to diesel pump sets. This is primarily due to inadequate 
and costly supply of electricity in the state. It means the mechanization of 
agriculture is taking place in Uttar Pradesh but at a slow pace. Therefore it is 
pertinent for the state government to devise some mechanism in order to promote 
the mechanization of agriculture in a faster way. 
Fig-S.5: Agricultural machinary and implements used In Uttar Pradesh 
1993 	1997 	2003 	2007 
Source: Statistical abstract,2011, Uttar Pradesh 
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It can be noticed from the input survey that Uttar Pradesh witnessed a 
remarkable rise in the use of diesel operated new technology like, tractors, 
pumpsets, harvesters and thrashers etc.. But in spite of this, the state lags far 
behind as against the agriculturally developed north western states namely Punjab 
and Haryana in the use of diesel operated implements in the country. 
Table 5.1: Estimated number of operational holdings using agricultural implements and 
machinery. 
(in 
Hundn=risl 
Total Number of operational holdings using 
number 
Pump Size Groups of 
operation P Ploughs Mould sets Power 
holdings (Wooden/ Board (Diesel/ Tiller Tractor Sprinkler Steel) Plough g Electric) 
Marginal: 174938 102486 373 8859 22 12400 01 
(Below 1.0 ha.) (58.6) (0.8) (22.2) (0.3) (64.2 (0.1) 
Small 30986 25011 304 6984 99 5047 42 (1.0-1.99 ha.) (80.7) (4.2) (54.8) (1.9) (80.8) (0.5) 
Semi-medium 13882 11638 298 817 32 3212 6 (2.0 -3.99 ha.) (83.8) (16.6) (70.7) (5.9) (95.2) (0.4) 
Medium 4255  3991 844 831 19 098 7 
(4.0 - 9.99 ha.) (93.8) (43.3) (90.0) (9.8) (96.3) (0.9) 
Large 
219 6 78 7 63 3 (10.0 ha. And 271 (80.8) (28.0) (65.7) (6.2) (97.0) (1.5) 
above) 
All Size Groups 224333 143346 896 669 388 55020 41 (63.9) (3.1) (31.1) (1.1) (89.1) (0.2) 
Source: same as Figure 5.5 
Table 5.1 shows the estimated number of operational holdings using some 
of important agricultural machineries during 2006-07 in Uttar Pradesh. In a total 
of 22.4 million operational holdings estimated in the state, holdings using 
different kinds of agriculture implements/machinery were ploughs (wooden/steel) 
(63.9 percent), tractor drawn mould board plough (3.1 percent), pump sets 
(diesel/electric) (31.1 percent), power tiller (1.1 percent), power tractor (69.1 
percent), and sprinklers (0.2 percent). The proportion of holdings using tractor 
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was the highest (97 percent) in large holdings followed by medium (96.3 
percent), semi-medium (95.2 percent), small (80.8 percent) and Marginal (64.2 
percent). 
5.3.4. Electricity 
Considering the importance of irrigation and its impact on growth and 
development of agriculture and allied activities, attention needs to be focused on 
the development of power sector in Uttar Pradesh. The electricity consumption 
for agricultural purposes in Uttar Pradesh decreased (in terms of CAGR) with the 
rate of 15.8 per cent per annum during 1990-91 to 2000-01 while the total 
electricity consumption has increased with a rate of 1.8 per cent per annum 
during the same period. But there has been improvement in the recent decade as 
the electricity consumption for agricultural purposes has shown an increasing 
trend with CAGR of 5.2 per cent during the period 2001-02 to 2010-11. But this 
lags behind the growth rate in the total consumption of electricity (6.8 per cent) in 
the state during the same period. The overall growth in the consumption of 
electricity for agricultural purpose has been negative (-0.7 per cent per annum) as 
against the growth rate in total consumption of electricity which has been positive 
(4.9 per cent per annum) during the period 1990-91 to 2010-11. It is of great 
concern for the development of agriculture in the country. The trend of electricity 
consumption over the years has been shown in the figure-5.6. The total of 78916 
lakh K.W.H. of electricity has been used for agricultural purpose while the total 
consumption of electricity was 430890 lakh K.W.H. in 2010-11 in the state. The 
no. of consumers using the electricity in their agricultural activities has also 
increased from 8796000 in 2001-02 to 11954348 in 2010-11 (GoUP, 2011)23. 
The picture is grim as far as the extent of electrification of pump sets as 
well as the development of ground water irrigation in Uttar Pradesh is concerned. 
According to input survey of 2006-07, only 3.7 per cent of the farmer's 
households are irrigating land by using electric pump sets in Uttar Pradesh. This 
is because of the poor and irregular supply of power. Further, it is also important 
to underline that large number of villages in the state are still un-electrified. This 
is one of the major constraints towards the development of agriculture and allied 
activities in the state. 
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Fig-5.6: Trend of consumption of electricity for agriculture purpose 
with respect to total consumption. 
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Under this circumstances typically, majority of the small and marginal 
fanners in state are mostly dependent on the costlier rented diesel-operated tube 
wells or pump sets for irrigation. Due to this high operational cost of diesel 
engine pump sets and poor economic conditions, the farmers (small and 
marginal) are incapable to access the pump sets facilities for assured irrigation. 
Consequently, the crop yield in the state is lower than that of their potential 
levels. In other words, due to increase in the rental charge with every price hike 
of diesel, the cost of production increases in agriculture sector. Hence, ground 
water in the state is not fully utilized due to inadequate, non-availability of diesel 
and poor maintenance of infrastructure and irregular supply of power. 
However, in order to provide the accessibility of electricity to rural 
people, Government of India has provided the electricity to the un-electrified 
villages in the country under the scheme of Rajiv Gandhi Grameen Vidyutikaran 
Yojana (RGGVY). Under this scheme, I8,734 rural villages have been electrified 
against the target of 17,500 un-electrified villages. In addition, 47.18 lakh BPL 
(Below Poverty Line) households have been provided with free electricity 
connections as against the target of 47 lakh BPL households in the country 
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(Srinivasan, 201 Oa)24. In spite of this, most of the regions in the state particularly, 
Eastern and Bundelkhand regions are still un-electrified. It may be said that this 
scheme has been largely bypassed in many parts of the state. This is the major 
challenge before the policy makers in the state to implement the central scheme 
effectively. Thus, the afore-said economic ills that adversely affect the growth 
and development of agriculture and allied sector should be rectified in the state. 
5.3.5. Storage Infrastructure 
Uttar Pradesh need a focus on post-harvest technologies, market 
infrastructure and storage facilities particular in rural areas for proper 
development of its agriculture sector. Lack of proper infrastructure like, post-
harvest handling, transportation, storage and cold storage facilities, destroy about 
25 and 40 per cent of our horticultural commodities, like fruits and vegetables 
which leads to price volatility of these crops particularly potato and onion. 
Undeniably, sustainable growth in agriculture is to be considered an instrument to 
generate the additional employment to the rural economy. However, Uttar 
Pradesh is making a steady progress in providing cold storage infrastructure but it 
is insufficient to fulfill the requirements. Besides, it is fact that the agricultural 
produce are basically perishable in nature and lack of rural infrastructure like 
power, roads and transportations, marketing infrastructure and inadequate 
processing and post-harvest technologies force the farmers to sell their produce 
below the cost of its production. Therefore, the development of cold storage 
along with road and marketing facilities are precondition to the proper growth of 
agriculture in the state. To recognize the cold storage infrastructure discrepancies, 
As the table-5.2 reveals that the number of units of FCI (Food 
Corporation of India) in Uttar Pradesh has increased to 163 from 73 during 1991-
2011. It led to increase in the storage capacity from 4144 thousand metric tonnes 
(TMT) to 7834.3 TMT during the same the period. State Warehousing 
Corporation has only meagerly increased from 131 to 140, but storage capacity 
increased to a considerable level of 3156.6 TMT from 1276.7 TMT during the 
same period. The number of units of Central Warehousing Corporation shows a 
decreasing trend from 61 units in 1991-92 to 45 units in 2010-11 and its storage 
capacity has meagerly increased from 923 TMT to 936.3 TMT during the same 
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period. Nevertheless, total no. of units as well as total storage capacity in the state 
exhibits a far improved condition during the aforesaid period as the total number 
of storage units of all agencies combined, increased from 261 in 1991-92 to 348 
in 2010-11 and that storage capacity has increased from 4144 TMT to 7834.3 
TMT in that period. 
Table-5.2: Agency-wise number and capacity of storage units in Uttar Pradesh 
(Canacity in `000 M.T. 
Food corporation U.P. state Central 
of India Warehousing Warehousing Total 
Year corporation corporation 
Number Capacity Number Capacity Number Capacity Number Capacity 
1991-92 3 2231 31 1276 1 923 261 4144 (28) (50.4) (49.4) (28.8) (23) (20.8) (100) (100) 
1995-96 4 151 100 1299 51 894 225 2345 (12.9) (6.5) (44.4) (55.4) (22.7) (38.1) (100) (100) 
2000-01 4 2797 154 2145 55 883 209 3028 (35.4) (48.0) (54.4) (36.8) (19.4) (15.2) (100) (100) 
2005-06 6 1914 156 2866 46 871 278 5652  
(27.3) (33.9) (56.1) (50.7) (16.5) (15.4) (100) (100) 
2006-07 76 1906 156 2799 46 955 278 5660 
(27.3) (33.7) (56.1) (49.5) (16.5) (16.9) (100) (100) 
2007-08 84 2483 152 2756 45 933 281 6112 (29.9) (40.2) (54.1) (44.7) (16) (15.1) (100) (100) 
2008-09 111 2610 152 3031 45 934 308 6576 (36.0) (39.7) (49.4) (46.1) (14.6) (14.2) (100) (100) 
2009-10 100 2669 159 3233 45 28 304 6830 (32.9) (45.2) (52.3) (54.8) (14.8) (15.7) (100) (100) 
2010-11 163 3741 140 3157 45 936 348 7834  (46.8) (47.8) (40.2) (40.3) (12.9) (12) (100) (100) 
Source- Food corporation of India/Central/State warehousing corporation U.P. 
Proper cold storage infrastructure is equally important for better 
upli$rnent of the agriculture and allied sectors. In Uttar Pradesh, it is operational 
in all three sectors viz; private sector, cooperative sector and public sector. The 
number of private sector owned cold storages in Uttar Pradesh are 1501 and 
storage capacity therein is 8770.5 thousand metric tons (TMT). The number of 
cold storages in the cooperative sector was 87 and the storage capacity were 
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281.5 TMT while number of that in the public sector were only 3 and the storage 
capacity were only 8 TMT (GOI, 2010)25. The means that the private players are 
the dominating force in the operation and maintenance of cold storages in the 
state. 
Alternatively, due to economic constraints, farmers are unable to access 
cold storage facility, even when it is accessible and efficiently managed. 
Consequently, majority of the farmers rely on almost daily sales of their produce 
for generating income. This has forced them to accept the lower price which has 
the direct bearing on the incentives for agricultural production and hence the 
growth of agricultural sector is jeopardized. 
5.3.6. Transportation 
The development of any region is quite impossible without the provision 
of good physical infrastructure. Therefore it is appropriately said that 
infrastructure is the backbone and basic requisite for the economic development 
of a region. Availability of good quality physical infrastructure also helps in 
improving the investment climate in the region In this regard; proper connectivity 
and transport links are considered to be most critical for delivery of services, 
transaction of commerce, and connection with growth centers around the country 
and therefore has far-reaching implications on the agricultural development in the 
state. 
The economy of Uttar Pradesh is growing faster year on year due to 
continuous increase in its GDP. This economic development is also the sign of 
the development of its agricultural sector which is the base of state economy. 
Among the various infrastructure, road and transportation is significant for the 
economic development of the rural economy. Rural infrastructure like road 
connectivity and transport facilities is one of the most crucial mechanism, which 
has a close link with the reduced transportation cost and market expansion, and 
thus overall improved agricultural productivity and competitiveness in the 
economy. "Rural infrastructure and support services play a key role in promoting 
rural development, in particular enhancing agricultural production. They 
influence the quality, quantity, diversity, affordability, distribution, and stability 
of food supply from rural areas" (Yadav, 2010)26. 
The largest means of transportation of goods and services in Uttar Pradesh 
has been the road network comprised of national highways and roads maintained 
by P.W.D. department of Uttar Pradesh. Figure-5.7 shows that there has been 
considerable increase in the total road length in the state maintained by P.W.D. 
during the period 1991 to 2010. This has increased from 71773 kilometer in 
1990-91 to 170951 kilometer in 2009-10. The estimated compound annual 
growth rate of road length stands at 4.2 per cent per annum during that period 
which is otherwise, not so impressive in such a long period. The area density of 
road length has increased from 243.8 kilometer to 709.6 kilometer per thousand 
kilometer square during the same period. The population density of road length 
has increased from 53.1 kilometer to 87.3 kilometer per lakh population during 
that period. The number of villages which are linked with road, also increased 
from 33156 to 71336 during the same period. So now at persent, about 72.8 per 
cent villages are linked with road in comparison to only 29.4 per cent villages 
which were linked to road in 1990-91. 
Fig-5.7: Trend of Road and railway route length in Uttar Pradesh 
over the years 
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Besides the road network, there is also an extensive and well-developed 
rail system passing through Uttar Pradesh and substantial potential exists for 
development and utilization of inland waterways. Although the progress in the 
growth of railway route during the period 1990-91 to 2009-10 has been almost 
null (Fig-5.7). The compound annual growth rate of railway route in the state 
turns out to be negative with 0.2 per cent per annum during the said period. The 
total railway route length in the state has been to be 8762 kilometer in 2009-10. 
Rapid development and strengthening of the road and rail network will provide 
momentum for accelerating the process of agricultural development in the state. 
Overall the present condition and the progress of road and railway 
connectivity in Uttar Pradesh is not upto the mark. This has led to the huge 
wastage of agricultural produce which in turn causes price volatility in the 
market. Therefore, in order to reduce such wastage, major attention has to be 
given to improve rural infrastructure especially post-harvest technologies and 
marketing infrastructure. It may be said that high transportation cost is one of the 
important cause of the low agriculture growth in the state. Hence Inland 
infrastructure should be strengthened in the state for all round development. 
5.3.7. Agriculture Marketing: 
Marketing is the key instrument in the development of the agriculture 
sector. Agriculture marketing includes the movement of agricultural produce 
from farms where it is produced to the consumers or manufacturers. It also 
includes the marketing of production inputs like fertilizers, pesticides and other 
agricultural chemicals, livestock feed, farm machinery, tools and equipment and 
services to the farmers (Patnaik, 2003)27. 
The basic feature of agricultural efficient marketing system is not only to 
provide the opportunities to purchase the consumer goods but also to provide 
incentives to the farmers to produce more. It should also encourage true 
competition among the traders and abolish the exploitation of farmers' 
particularly small and marginal farmers. In the market system, farmers sell their 
agricultural produce directly or indirectly to the consumers and other rural 
associations. India's agriculture marketing systems are classified into three broad 
categories namely; (i) Rural Primary Markets, (ii) Secondary/Assembly Markets 
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and (iii) Wholesale Markets. The rural primary markets cater to the local demand 
and it is located in nearby village as a haats (it also called as Painth in Uttar 
Pradesh). The secondary markets are located nearby the centres of wholesale or 
nearby production centres which cater to the distant demands, whereas, wholesale 
markets accumulate large quantity of agricultural produce from different sources, 
and it caters into small assortment to meet the needs of retailers in the country. 
According to the 10th Plan Documents for state of markets in India, "the 
current market system is dominated by traders. Appropriate and effective 
linkages between the producers and sellers continue to be weak. The absence of 
rural road connectivity and other infrastructure, combined with improper 
management, Iack of market intelligence has resulted in a system that is 
unfavorable to the farmers. The adverse impact of all these is more pronounced in 
the case of small and marginal farmers who constitute about 75 per cent of the 
entire farming community. The primary rural markets are the first contact point 
for the rural producers and sellers. There are over 27 thousand primary rural 
markets, scattered across the country. These are, however, not equipped with 
basic facilities such as platforms for sale and auction, electricity, drinking water, 
link roads, traders premises, facilities for post-harvest management, etc. the 
private sector and joint ventures for setting up markets need to be encouraged 
with suitable policies and incentives for free and competitive trade (Chakraborty, 
2003)28. 
The marketing infrastructure deserves special attention in case of 
horticultural crops like fruits and vegetables. Because due to perishable nature of 
horticulture produce, farmers sell their produce immediately after harvest which 
until reaches the final consumers passes through the various types of 
intermediaries. This large chain of intermediaries results into high marketing 
costs which in turn makes the profit margins of small farm growers thin (Prasad, 
2008), 
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5.4. Technological Factors 
5.4.1. HYV Seeds 
Under the new agricultural approach special concentration has been made 
on the development and adoption of high-yielding varieties of seeds. It is obvious 
from figure-5.8 that the availability of Certified/quality seeds has been short of its 
total demand in recent years in Uttar Pradesh. During 2010-11, the demand for 
quality seeds was 55.25 lakh quintals with supply of only 46.63 lakh quintals, 
leading to deficiency of 8.62 lakh quintals in the state while in 2011-12, there 
was a deficiency of 4.33 lakh quintals of certified/quality seeds in the state. 
However, in 2009-10, the demand of Certified/Quality seeds was 42.7 latch 
quintals with supply of 45.11 lakh quintals leading to the surplus of 2.41 lakh 
quintals. The supply of certified/quality seeds from the government agency was 
higher than that from the private agency in 2009-10 but from onwards the trend 
has reversed in recent years (Fig-5.8). 
Fig-S.8: Total requirement and agency wise availability of Certified/Quality 
seeds in Uttar Pradesh ( Quantity in lakh quintal ) 
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The Table-5.3 shows the crop-wise demand and availability of HYV 
seeds in Uttar Pradesh during 2009-10. It is obvious from the Table that 
availability of linseed, maize, lentil, peas, jowar, moong, groundnut, soyabean 
and cotton is less than their respective demand in the state. However wheat, 
paddy, gram, barley, lentil, peas, urad, bajra, and arhar, have surplus availability 
in the state. Further, crop-wise total availability stands at 3558816 and 64248 
quintals for rabi-certified and kharif-foundation seeds respectively in the state 
while demand is 3425200 and 14342 quintals respectively for two types of 
H.Y.V. seeds. 
Thu the availaity of HYV seeds in Uttar Pradesh exceeds the demand of it 
in 2009-10. It is probably due to increase in seed replacement rate in that period 
for most of the crops in the state. For example the seed replacement ratio for 
paddy increased to 29.9 per cent from 14.28 per cent during the period 2001-02 
to 2009-10. For wheat, this ratio has increased from 15.26 per cent in 2001-02 to 
33.7 per cent in 2009-10 (GoI, 2012)29. 
Table-5.3: Requirement and availability of H.Y.V. seeds in U.P. (2009-10)  
(fluantity In quintals] 
Rabi-Certified/quality seed Kharif-Foundation seed 
CROP Requirement Availability CROP Requirement Availability 
Wheat 3050300 3117686 Paddy 9796 61565 
Maize 6120 5270 Maize 725 88 
Barley 50920 64734 Jowar 95 50 
Gram 133600 180353 Bajra 124 376 
Lentil 44530 44059 Urd 738 737 
Peas 112050 108618 Moong 142 120 
Toria 8000 14877 Arhar 242 525 
Linseed 2150 1804 Groundnut 1856 284 
Oat 0 0 Til 29 5 
Berseem 0 0 So abean 572 360 
TOTAL 3425200 3558816 
Cotton 23 a 
Others 28 42 
TOTAL 14342 64248 
Source: www.seednet.gov.in 
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However, introduction of such HYV of seeds depends on the availability 
of adequate irrigation, fertilizers, pesticides and insecticides. Therefore, they have 
to be launched in the form of a package programme'. It may be underlined that 
the HYV seeds technology continues to escape very important section of the farm 
economy such as pulses, oilseeds, fruits and vegetables, and hence, there is 
urgent need to incorporate these crops. 
5.4.2. Fertilizers 
Optimal use of fertilizers and manures increase the productivity of the 
soil. Fig-5.9(a) shows the increasing trend of the consumption of different type of 
fertilisers during the period 1990-91 to 2009-10 in Uttar Pradesh. Among the 
fertilisers, the use of potasic fertilisers has increased with maximum compound 
annual growth rate of 10.4 per cent in this period. The consumption of potasic 
fertilisers stood at 98348 M.T. in 1990-91 which was increased to the amount of 
358092 M.T. in 2010-1 1 . 
Figure 5.9: Fertiliser consumption in Uttar Pradesh. 
(a) Trend of fertiliser consumption in 	(b) Percentage of consumption of 
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The growth rate of nitrogenous and phosphatic fertilisers has been 2.8 and 
5.9 per cent respectively during the same period. The consumption of nitrogenous 
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and phosphatic fertilisers stood at the amount of 1691883 M.T. and 455488 M.T. 
respectively in 1990-91 which increased to 3476864 M.T. and 1253453 M.T. 
respectively in 2010-11. The total consumption of fertilizers in the state increased 
from 93.5 kg/ha in 1991-92 to 167.5 kg/ha in 2009-10 with compound annual 
growth rate of 3.71 per cent per annum. The figure-5.9(b) shows the percentage 
of consumption of different type of fertilisers to the total consumption in Uttar 
Pradesh. The widely used fertiliser is the nitrogenous fertiliser followed by 
phosphatic and potasic one. Although the percentage of nitrogenous fertilisers has 
gone down and that of phosphatic and potasic fertilisers has increased during the 
period 1990-91 to 2010-11. The percentage of nitrogenous fertilisers has got 
down from 75.3 percent in 1990-91 to 68.3 per cent and that of phosphatic and 
potasic one has increased from 20.3 and 4.4 per cent respectively in 1990-91 to 
24.6 and 7.0 per cent respectively in 2010-11. 
5.4.3. Pesticides/Chemicals: 
Pesticides are the mixture of substances which helps in preventing, 
destroying or controlling the pests of unwanted species on plants. Crop losses in 
the country due to various pests range from 10 to 30 percent each year depending 
upon the severity of pest attack. Pesticides play an important role in sustaining 
agricultural production of the country by protecting crops from pest attacks and 
by keeping the pest population under control. Availability of safe and efficacious 
pesticides and their judicious use by the farming community is critical to a 
sustained increase in agricultural production and productivity. Pesticides are also 
useful in health programmes for controlling vectors responsible for diseases like 
malaria. Per hectare consumption of pesticide in Uttar Pradesh which can be 
attributed to the existence of fragmented land holdings, dependence on 
monsoons, insufficient awareness among farmers, etc. Only 25-30 percent of the 
total cultivated area in the state is under pesticide cover. 
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It is evident from Figure-5.10 that consumption of pesticides in Uttar 
Pradesh has been greater than the demand since 2004-05 and the gap between 
demand and consumption have been very large during 2006-07 and 2009-10. The 
pesticides consumption in the state stands at 8839 metric tonnes (MT) in 2011-12 
in which 3380 M.T. and 5459 M.T. was utilized in kharif and rabi seasons 
respectively. A demand of about 8860 MT of pesticides have been projected for 
the year 2012-13 in the state of which 3363 MT and 5497 MT constitutes for 
kharif and rabi crops respectively. The use of pesticides in the state has increased 
at the modest compound growth rate of 2.4 per cent per annum during the period 
1999-2012. 
5.5. Socio-Economic Factors 
5.5.1. Population 
Uttar Pradesh is the most populous state of India. As per the 2011 census, 
the population of state was 199.7 million with the sex ratio 908 females per 
thousand males which is lower than the national average of 940. Out of state's 
total population of 199.7 million, more than 44 million people live in urban areas 
and 155 million people in rural areas. Uttar Pradesh houses 16 per cent of the 
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country's total population and its share of land area is 7.18 per cent of the 
country's total geographical area (Census, 2011b)30. 
Fig-5.11: Decadel percentage growth rate of agriculture and 
population. 
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But the fact remains that due to slow economic development, the urban 
growth in the state has been dismal. The level of urbanization in the state has 
only increased from 19.84 per cent in 1991 to 22.28 per cent in 2011. Therefore it 
is clear that most of the people in the state live in rural areas and their main 
occupation is cultivation. Due to growing population, land-man ratio in the state 
has fallen as a result of which production and productivity of foodgrains has 
declined. Figure-5.11 shows the comparison between the decadal growth rate of 
population and agriculture in Uttar Pradesh. It is clear from the figure that fall in 
the growth rate of agriculture is more severe than that of population. The growth 
rate of agriculture declined from 37.5 per cent in the period 1981-1991 to 22.3 
per cent in 2001-2011 whereas in case of population, it has declined from 25.6 
per cent to 20.1 per cent between the same period. So in the last decade, the 
agriculture sector and population has witnessed more or less equal percentage 
growth rate. Therefore, in order to feed the growing population, the agriculture 
sector needs to grow with faster rate. And also, to sustain the required agricultural 
growth in the state; the growth of rural population has to be checked. In view of 
this the agriculture diversification can be used as an effective tool to remove the 
economic backwardness of Uttar Pradesh. 
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5.5.2. Literacy Rate 
Various studies suggest that education creates awareness among the 
people to take advantage from the changing market situations. Education plays an 
important role in the socio-economic development of a state. It is a vital 
component of human capital which changes people's attitude to accept new and 
modem technologies without which development is impossible. In the agrarian 
society, education plays a key role in the sense that it helps in the utilization of 
appropriate proportion of different agro-inputs like; fertilizers, HYV seeds, uses 
of insecticides and pesticides. This will not only increase production and 
productivities of crops but also minimize environmental degradation. 
Fig-5.12: Literacy rate in Uttar Pradesh in different years (in %). 
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It is clear from the figure-5.12 that Literacy rate has been on rise in Uttar 
Pradesh. It has increased from 41.6 per cent in 1991 to 69.72 per cent in 2011. 
Improvement is noticed both in male and female literacy rates. In 1991 only 25.3 
per cent of females were literate compared to 55.7 per cent of males (Census, 
1991) while, in 2011, these rates has increased to 59.3 per cent and 79.2 per cent 
respectively. An important feature of the literacy profile in Uttar Pradesh, as also 
in many other states, is the pronounced disparity between urban and rural areas in 
case of both male and female literates. The literacy rate in rural area of the state is 
only 67.5 per cent while the urban literacy rate is 77.01 per cent. The highest 
literacy rate is 85 per cent in Ghaziabad and lowest is in Shrawasti at 49.13 per 
cent. Rural female literacy rate is as low as 36.14 per cent in Shrawasti. The 
highest rural female literacy rate is 69.92 per cent in Auraiya. 
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5.5.3. Poverty: 
Poverty is the major obstacle in the development of the economy of Uttar 
Pradesh. Due to low purchasing power of the people, they are unable to purchase 
adequate and appropriate amount of agricultural inputs at the time of cultivation, 
which causes low productivity of foodgrains. People are unable to meet their 
minimum basic needs because of the poverty, which adversely affect the 
consumption pattern and the standard of living of the people in the state. There 
are various factors such-as rapid rise of population, poor literacy rate, 
unemployment, agricultural backwardness, lack of industries, infrastructural 
facilities, unfavorable social environment, recurrence of the floods and droughts, 
skewed distribution of land, corruption and lastly lack of commitment towards 
development among the leaders are responsible for the rise in poverty in the state. 
It is clear from the figure-5.13 that the poverty ratio in the state declined 
in rural areas from 42.28 per cent in 1993-94 to 39.4 per cent in 2009-10, while in 
urban areas from 35.39 per cent to 31.7 per cent during the same period. And the 
total poverty ratio in the state declined from 40.8 per cent in 1993-94 to 37.7 per 
cent in 2009-10. Therefore the progress in reduction of poverty in Uttar Pradesh 
during such a long period has been very low which is very much disappointing. 
Fig-5.13: Poverty ratio in Uttar Pradesh (in %) 
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This situation of poverty reflects the level of agricultural development in 
the state that the agriculture sector has progressed very slowly in the state. 
Because the main source of income of the majority of rural population in the state 
is one or other farming activities. Therefore it is pertinent for policy makers to 
focus on agricultural development if the poverty has to be eradicated in the state. 
5.6. Agricultural growth and use of modern inputs. 
The recent slowdown in the growth of agriculture sector in Uttar Pradesh 
is attributed to slowdown in capital formation in general and that of capital 
formation in public sector in particular. Similarly, slow down in supply of 
institutional credit to agriculture sector is also considered being one of the factors 
for the plight of poor farmers and slowdown in agriculture sector. Here, we 
examine the association between the use of some inputs and observed state- level 
agricultural development in India during the period 2001-02 to 2003-04. A close 
affinity between the use of inputs and level of agricultural development in Uttar 
Pradesh is clearly evident from the information. 
The effect of various identified inputs and other factors to in the level of 
agricultural output has been estimated on the basis of following Cobb -- Douglas 
production function for the period 1995-96 to 2009-10. The adaption of this 
function has also assisted in the estimation of elasticity of production of different 
factor inputs. The algebraic form of the function used in the analysis is as 
follows: 
Y = a(x x7. x33 x44 x55 ;66 x77 x88 ) 
In the log form, it becomes, Log Y = log a + bl log xl + b2 log x2+ b3 
log x3 + b4 log x4 + b5 log x5 + b6 log x6 + b7 log x7 + bg log x$ 
Where, Y = GSDP Agricultural 
xI = Cropping Intensity ( in per cent) 
x2 = Irrigation 
x3 = Electricity consumption in Agriculture (in K.W.H. ) 
x4 = Length of roads maintained by PWD (in kilometer) 
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x5 = Long term total institutional credit to agriculture (Rs Lakh) 
x6 = Fertiliser (N+P+K) consumption (kg per hectare) 
x7 = consumption of Pesticides ( M.T.) 
x8 = Public Investment in agriculture (Rs. Crore) 
Institutional credit is taken as only long term direct institutional loan 
advanced during the year by all institutional sources. Public investment in 
agriculture is taken as a stock of net fixed capital in public sector on March 31 of 
each year. Fertilizer is measured as the amount of nitrogen, phosphorous and 
potassium used during a year. Irrigation refers to percentage of gross irrigated 
area to total cropped area. The underlying hypothesis in this production function 
is that intensive use of land, irrigation, electric power, credit, fertilizer, pesticides, 
infrastructural like development of roads and capital stock leads to higher Gross 
Domestic Product of agriculture in Uttar Pradesh. The OLS estimates of given 
log-linear regression model have been presented below in the table. 
Table 5.4; Estimates of regression model analysis. 
Explanatory variables Coefcients (b's)  
t value P value 
Constant 7.747 1.232 0.273 
Cropping intensity( percent) 0.126 0.113 0.914 
Irrigation ( per cent) 0.315 1.514 0.191 
Electric Power (K.W.H.)- -0.005 -0.067 0.949 
Road length (km) -0.057 -0.202 0.848 
Institutional credit (Rs. latch) 0.095 0.739 0.493 
Fertilizer ( NPK) 0.003 0.009 0.993 
Pesticides (M.T.) 0.305 1.32 0.244 
Public Investment (Rs. Crore) 0.072 0.947 0.387 
Storage capacity (M.T.) 0.05 0.488 0.646 
R- squared = 0, 
Adjusted R- squared 	0.892 
F value = 13.84 ; sig. = 0.005 
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The simultaneous multiple regression method has been applied here to get 
the SPSS 16 result. The estimates of regression parameters reveal the impact of 
predictor variables on the growth of GSDP agricultural. The overall regression, 
including all nine predictors, has been statistically significant, F (9, 5) = 13.84, p 
< 0.005.The model explains about 96 per cent variation in GSDP agriculture (R2 
0.961, adjusted R2 = 0.892) but none of the included variables turned out 
significant statistically at 5 per cent level of significance. 
All estimated coefficients have straightforward interpretation as 
production elasticity's of the respective variables. Estimates show that 1 percent 
increase in irrigation resulted in 0.37 percent increase in GDP agriculture. 
Increment of 1 per cent in pestcides and public investment caused an Increase in 
GDP agriculture by 0.34 and 0.13 per cent respectively. Elasticity of GDP 
agriculture with respect to fertilizer and credit has been estimated to be only 
0.017 and 0.032 respectively 
5.7. Schemes and policies on agricultural development 
5.7.1. Rashtriya Krishi Vikas Yojana (RKVY) 
Rashtriya Krishi Vikas Yojana is a state plan scheme launched in August 
2007 with the main objective of incentivizing the states to increase their 
investments in the agriculture and allied sectors in order to achieve sustainable 4 
percent annual growth in the agriculture sector during the XIth Five Year Plan 
period. It is an additional central assistance scheme in addition to other farm 
sector schemes to increase public investment in agriculture and allied sectors. 
Basic features of RKVY are following: 
1. It is a state plan scheme. 
2. States are required to maintain / increase state plan expenditure on farm 
sector. 
3. Preparation of district agriculture plans (DAP) and state agriculture plan 
(SAP) is mandatory. 
4. It encourages convergence with other central and state schemes. 
5. Funding is 100 percent central grant. 
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Major objectives of RKVY are following: 
1. To incentivize states to increase public investment in agriculture. 
2. To achieve and sustain at least 4.1 percent growth in farm sector. 
3. To ensure preparation of district agriculture plans (DAP) and state 
agriculture plans (SAP). 
4. To reduce yield gaps in important crops. 
5. To address agriculture and allied sector in holistic manner. 
6. Increase profitability of farmers. 
Under RKVY, it was expected by the state to initiate specific projects 
with clear objectives for agriculture and allied sector under two streams (At least 
75% of the allocated amount shall be proposed under stream-I for specific 
projects while the amount under stream-II will be available for strengthening the 
existing state sector schemes and filling the resource gaps) within definite 
specified period. In the State Agriculture Plan, major areas have been identified 
to increase the productivity and profitability of farming system. The major focus 
areas of SAP are following: 
1. Preparing District Agriculture Plans based on Agro climatic conditions, 
availability of technology and natural resources; 
2. Ensuring consideration of local crops/priorities/needs; 
3. Providing flexibility to the Districts, in the process of Planning and 
executing Agriculture and allied Sector Scheme; 
4. Reducing the yield gaps in the important crops through focused 
interventions; 
5. Maximizing returns to the farmers in Agriculture and allied sectors; 
6. Bringing quantifiable changes in the production and productivity of 
various components of Agriculture and allied sectors; and 
7. Encouraging public investment in Agriculture and allied sectors. 
For achieving the desired agriculture growth in the country, it is necessary 
to adopt area specific strategies for improving the agriculture sector growth in the 
states like UP. In the above perspective one hundred and thirteen new 
programmes have been identified for farm sector under Rastriya Krishi Vikas 
Yojana (RKVY) for Uttar Pradesh. Programmes both in crop sector and livestock 
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& fishery sector have been proposed for obtaining holistic growth of farm sector 
considering the available resources of each district and its convergence with 
resources available from other developmental schemes/programmes. These 
activities/programmes have been identified based on the primary and secondary 
data collected from different reliable sources, district profiles and vision 
statements of individual districts and micro analysis of the district specific 
requirements. 
5.7.2. Establishment of Integrated Nutrient Management (INM) System 
Government of India is promoting Integrated Nutrient Management which 
includes soil test based balanced and judicious use of chemical fertilizers in 
conjunction with bio-fertilizers and organic manures like farm yard manure 
(FYM), compost, vermin compost and green manure etc. to maintain soil health 
and productivity. The scheme has been taken up from 2008-09 with an outlay of 
Rs.429.85 crore during 11th Plan period. Integrated nutrient management will 
maintain the desired nutrient pool in the soils to buffer any adverse situations 
including prolonged drought spells. Balanced use of plant nutrients is essential 
for sustainable intensification of agriculture. The goal of INM is to integrate the 
use of all natural and man-made sources of plant nutrients, so as to increase crop 
productivity in an efficient manner. Ten demonstrations of one forth hectare each 
will be conducted in each and every block for which an amount of Rs. 5000 per 
demonstration is needed. It is also proposed to provide an assistance for 
application of micronutrients @ Rs 1250 per ha as INM package to the farmers. 
Additional assistance will also be provided for bringing additional area (upto 
maximum of 2 ha per farmer) under pulses production each season under rainfed 
fanning system. The farmer once given assistance will not be entitled to get the 
assistance for the same land next year. The programme is proposed to be 
implemented in all the blocks with a total outlay of Rs 116.496 crore. There are 
two main projects going on under this scheme. 
(A) National Project on Management of Soil Health & Fertility (NPMSH&F): 
The main objective of the component is to disseminate information on the 
balanced and judicious use of chemical fertilizers (N,P,K) with secondary 
nutrient (Sulphur, Calcium, Magnesium) and the micro-nutrient (Zinc, Iron, 
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Copper, Boron, Molybdenum, Manganese), in conjunction with organic sources 
of nutrients. The major activities under the Scheme are:- 
1. Setting up! strengthening of Static/Mobile Soil Testing Laboratories 
(STLs). 
2. Trainings/ Field demonstrations on balanced use of fertilizers for STL 
staff/extension officers/farmers. 
3. Preparation of digital district soil maps. 
4. Promoting use of Integrated Nutrient Management. 
5. Setting up/strengthening of Fertilizer Quality Control Laboratories. 
(B) National Project of Organic Farming (NPOF): The NPOF is a continuing 
Central Sector Scheme since 10th Five Year Plan, Planning Commission 
approved the Scheme as pilot project w.e.f. 2004 with an outlay of Rs.57.05 
crore. The Scheme is continued in the Ilth Plan with an outlay of Rs.101.00 
crore with a revised mandate. The major activities under the Scheme are:- 
1. Promotion of Organic Inputs on farmer's field (Manure, Vermicompost, 
Bio-Fertilizers Liquid /solid , Waste compost, Herbal extracts etc.). 
2. Adoption of organic farming through cluster approach under PGS 
certification. Support to PGS system for on-line data management and 
residue analysis. 
3. Organic Village adoption for manure management and biological nitrogen 
harvesting. 
4. Support to research for development of organic package of practices 
specific to state and cropping systems. 
5. Setting up of Separate Organic Agriculture Research and teaching 
Departments. 
6. Organic farming promotion through market development, awareness 
creation. 
7. Exhibitions, Trade fairs/Seminars etc and publicity through print and 
electronic media. 
8. Promotion and distribution of micronutrients. 
Under the 12th Plan, the components of the National Project on 
Management of Soil Health and Fertility (NPMSHF) and National Project on 
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Organic Farming (NPOF) are proposed under National Mission of Sustainable 
Agriculture (NMSA). 
5.7.3. Integrated scheme of oilseeds, pulses, oilpalm & maize (ISOPOM) 
In order to provide flexibility to the States in implementation based on 
regionally differentiated approach, to promote crop diversification and to provide 
focused approach to the programmes, the four erstwhile schemes of OPP, OPDP, 
NPDP and AMDP have been merged into one Centrally Sponsored Integrated 
Scheme of Oilseeds, Pulses, Oil palm and Maize (ISOPOM) being implemented 
from 1.4.2004. 
The salient features of ISOPOM are as under:- 
1. Flexibility to the states to utilize the funds for the scheme/crop of their 
choice. 
2. Annual action plan to be formulated by the State Governments for 
consideration and approval of the Government of India. 
3. Flexibility to the states for introducing innovative measures or any special 
component to the extent of 10% of financial allocation. 
4. Involvement of private sector by the State Governments in the 
implementation of the programme with a financial cap of 15%. 
5. FIexibility for inter component diversion of funds up to 20% for non-seed 
components only. 
6. Diversion of funds from seed components to non-seed components with 
the prior approval of the Department of Agriculture & Cooperation. 
5.7.4. gricultural Marketing Information Network (AGMARKNET) 
Advancement in Information and Communication Technology (ICT) has 
made the world a smaller place and a larger market at one go. To fully utilize the 
new emerging trade opportunities for the benefit of farming community, there is a 
felt need to establish an ICT based "Agricultural Marketing Information Network' 
in the country. Towards this end, Ministry of Agriculture has launched the ICT 
based Central Sector Scheme of Agricultural Marketing Information Network 
(AGMARKNET), in March, 2000, to link important agricultural produce markets 
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spread all over the country and the State Agriculture Marketing Boards and 
Directorates. The project is being executed with the technical support of National 
Informatics Centre (NIC). The scheme has made rapid strides during 2001-02 and 
2002-03. A total number of 810 nodes have been covered under the scheme 
comprising 735 agricultural produce markets and State Agricultural Marketing 
Boards/ Directorates etc. Necessary Computer hardware and system software 
tools (Annexure-II) have been supplied to all the nodes and as many as 500 
market nodes have become functional by April, 2003. A user friendly software 
package 'AGMARK', developed to facilitate organization and transmission of 
market data, has been implemented in the markets. In order to strengthen 
interface with farmers and other beneficiaries, AGMARKNET portal 
(http://agmarknet.nic.in) has been evolved. 300 plus markets are regularly 
reporting price related data which is being disseminated through the portal. The 
AGMARKNET portal also serves as a single window for accessing websites of 
various organizations concerned with agricultural marketing. It provides weekly 
trend analysis for important markets in respect of major commodities. It is also 
linked with Online Commodity Exchange of India Limited, providing futures 
prices in respect of oilseeds, fiber crops etc. International pricetrends of various 
agricultural commodities available on FAO website are also accessible through 
the portal. The portal is constantly being enriched. 
5.7.5. Terminal Markets Complex (TMC) project. 
The present marketing system is characterized by long, fragmented supply 
chain and high wastages which is also deficient in providing fair share of 
consumer price to producers and for ensuring high quality and hygiene of 
produce and hence calls for an alternative marketing structure that provides 
multiple choices to farmers for sale of produce, along with comprehensive 
solution to meet key needs of stakeholders. With this in view, the scheme of 
Terminal Markets Complex (TMC) have been conceptualized and introduced as a 
new item under NHM, which may be implemented in a Public Private Partnership 
(PPP). 
Main objectives of setting up Terminal Markets Complex (TMC) are: 
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1. Link farmers to markets by shortening supply chain of perishables and 
enhance their efficiency and increase in farmers income; 
2. Provide professionally managed competitive alternative marketing 
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	 structures with state of art technology, that provide multiple choices to 
farmers for sale of their agricultural produce; 
3. Drive reforms in agricultural marketing sector resulting in accelerated 
development of marketing and post harvest infrastructure including cool 
chain infrastructure in the country, through private sector investment; 
4. Bring transparency in market transactions and price fixation for 
agricultural produce and through provision of backward linkages to 
enable farmers to realise higher price and higher income. 
It has following salient features: 
(a) Terminal Market Complex (TMC) can be set up in States, which 
undertake reforms in their Iaws relating to agricultural marketing, to 
provide direct marketing and permit the setting up of markets in private 
and cooperative sectors. 
(b) TMC will operate on a Hub-and-Spoke Format wherein Terminal Market 
Complex (hub) would be linked to a minimum number of Collection 
Centres (CC) (spokes) which are essentially required to support the 
Terminal Market Complex project. 
(c) Spokes will be conveniently located at key production centres to allow 
easy farmer access and catchment area of each spoke will be based on 
meeting convenient needs of farmers, operational efficiency and effective 
capital utilisation of investment. 
(d) TMC will establish backward linkages with farmers through collection 
centres and forward linkages through wholesalers, distribution centres, 
retail cash and carry stores, processing units for exporters etc. 
(e) Collection Centres in production areas will integrate producers and 
retailers, processing units and exporters etc. into market system. The 
number of Collection Centres shall be determined in each case depending 
on the size of the market, distance from growing areas and other factors. 
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5.7.6. ATMA (Agricultural Technology Management Agency) Programme 
Dissemination of technical knowledge is a very important task. 
Agriculture Universities and other agencies are involved in the development of 
new techniques for the benefit of farmers in improving crop production. The 
knowledge of such techniques has to be transferred to the farmers who are the 
ultimate users. Through agriculture extension, this information is being 
disseminated to the farmers. For this purpose, the centrally sponsored scheme 
"Support to State Extension Programmes for Extension Reforms" more 
commonly known as the (ATMA Programme) was launched on 7th May 
2005. The scheme is presently under implementation in 591 districts of 29 States 
and 2 UTs of the country. The institutional reforms mechanism in the form of 
Agricultural Technology Management Agency (ATMA) at the district level was a 
major intervention in overhauling the extension system for making it farmer 
driven and farmer accountable. 
Then, ATMA takes on the responsibilities for all the technological 
dissemination activities at district level. The Agriculture Technology 
Management Agency (ATMA) is based on several objectives which seek: 
1. To identify location specific needs of farming community. 
2. To setup priorities for sustainable agricultural development. 
3. To draw plans which ensure that production activities be undertaken by 
farmers/ultimate users. 
4. To execute plans through training institutions, NGOs, farmers 
organizations and allied institutions. 
5. To coordinate efforts being made by various NGOs, farmers' 
organizations and allied institutions to strengthen research extension and 
farmers linkages in the district. 
6. To promote collaboration and coordination between various states funded 
technical departments. 
7. To facilitate the empowerment of farmers/producers through making their 
associations and cooperatives etc. thereby increasing their participation in 
planning, marketing, technology dissemination and agro-processing etc. 
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Agriculture Technology Management Agency (ATMAs) has been set up 
in 32 districts of U.P. and it is proposed to cover the entire state in the near 
future. ATMA provides a strong platform for convergence of all extension 
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	 activities for holistic development of agriculture sector. ATMA has proved to be 
an effective medium of extension where programmes have been prepared in 
consultation with stake holders and implemented with their participation. 
In order to strengthen farmer-led extension approach, the State has 
decided to establish 813 farmer's field schools (FFS) consisting of best practicing 
farmers for the purpose of disseminating and sharing new knowledge with the 
fellow farmers of the block. During the Eleventh Five Year Plan it is proposed to 
develop one FFS in each Nyaya Panchayat with proper linkage with departments, 
KVKs, Research Organizations, Banks etc. This would help in arranging quality 
inputs as well as ensuring marketing of agri-produce at appropriate price apart 
from dissemination of new technology. 
5.7.7. National Horticulture Mission (NHM) 
National Horticulture Mission was launched in 2005-06 for holistic 
development of horticulture by adopting an integrated approach duly ensuring 
backward and forward linkages, including marketing. In view of immense thrust 
being given to development of horticulture and other allied sectors, production of 
related commodities is likely to see a quantum jump in near future and high 
levels of production can be sustained only if there is adequate infrastructure for 
post harvest management and marketing. NHM provides for setting up of 
different types of markets viz. Wholesale Markets, Rural Markets and Apni 
Mandis/Direct Markets. National Horticulture Mission (NHM) will be 
implemented in all the States and Union Territories of India except the North 
Eastern States, Himachal Pradesh, Jammu & Kashmir and Uttaranchal (for which 
a separate Technology Mission for integrated development of horticulture exists) 
to promote holistic growth of the horticulture sector covering fruits, vegetables, 
root & tuber crops, mushroom, spices, flowers, aromatic plants, cashew and 
cocoa. The main objectives of the Mission are: 
1. To provide holistic growth of the horticulture sector through an area based 
regionally differentiated strategies which include research, technology 
promotion, extension, post harvest management, processing and 
marketing, in consonance with comparative advantage of each 
State/region and its diverse agro-climatic feature; 
2. To enhance horticulture production , improve nutritional security and 
income support to farm households; 
3. To establish convergence and synergy among multiple on-going and 
planned programmes for horticulture development; 
4. To promote, develop and disseminate technologies, through a seamless 
blend of traditional wisdom and modern scientific knowledge; 
5. To create opportunities for employment generation for skilled and 
unskilled persons, especially unemployed youth. 
5.7.8. Public Private Partnership for Integrated Agricultural Development 
(PPPIAD) 
Contribution of private agencies in agriculture has been increasing. 
Presently, a large number of private companies are providing the agricultural 
inputs as well as marketing the agriculture produce. They are also engaged in 
agricultural extension, soil testing and several other agriculture oriented activities 
according to their business requirement. Therefore there was an urgent need of 
making the private agencies partner in efficient implementation of government 
schemes. Also there were challenges and limitations of technical, administrative 
and financial capacity at the state level to absorb the growing level of funding 
support under RKVY. As a consequence of this situation, PPPIAD has been 
conceived of as an alternative mode of implementation of schemes under RKVY. 
It is proposed as a pilot scheme to be launched during 2012-13 itself, with about 
6-8 projects in the first tranche which interested States are willing to sponsor 
immediately. Its expansion during the XII Plan will be decided based on the 
experience of the first lot of pilot projects.It will use technical and managerial 
capabilities of the private sector in combination with public funding, to achieve 
integrated and sustainable outcomes. It will also achieve value chain integration 
and additional private investment in agriculture. Main objectives of scheme are: 
1. Augmenting the current government efforts in agricultural development 
by leveraging the capabilities of the private sector by: 
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2. Addressing all concerns related to production and post-harvest 
management in agriculture/horticulture and agriculture allied sectors. 
3. Enhancing production and productivity, improve nutritional security and 
income support to farmers. 
4. Promote, developing and disseminating technologies for enhancing 
production and productivity. 
5. Assisting states in addressing the entire value chain, right from the stage 
of pre production to the consumers table through appropriate 
interventions. 
6. Creating employment generation opportunities for skilled and unskilled 
persons, especially unemployed youth. 
7. Improving value addition and ensuring farmer's profitability increases. 
8. Making farming a viable business proposition. 
9. Improving the delivery and monitoring mechanism under RKVY funded 
projects. 
During the Eleventh Five Year Plan there is a need to establish an 
extensive network between development departments, SAUs/KVKs, other 
Research Institutions, Private Agencies, Agri-polyclinics, Farmers Field-
Schools, Agri-clubs and other Trained Agriculture Graduates in such a way that 
all the Nyaya Panchayats (8135) and 52027 Gram Pachayats are covered and new 
technologies as well as quality inputs at appropriate price are available at farmers 
doorstep. Efforts would be made to ensure that farmers start getting appropriate 
price for their Agri produce. Public Private Partnership for Integrated 
Agricultural Development can be ensured in the following areas:- 
1. New technology through agriculture demonstration. 
2. Organizing Kisan Melas, farmers meets, Gosthis, Crop seminars etc. 
3. Soil testing and promotion of balanced use of fertilizers based on soil 
testing. 
4. Use of IT for dissemination of technology (Network of Common service 
centres, E-Chou pals etc.) 
5. Large scale availability of bio-agents and bio-pesticides such as 
Tricodernva, Bavaria, Tricocard, Neem oil etc. 
6. Sale of agricultural produce at appropriate price. 
7. Availability of other quality inputs at appropriate price. 
8. Training of farmers and extension workers. 
5.7.9. Promotion of Integrated Pest Management (1PM): 
IPM is a Central Sector Scheme Started in 1991. It is a broad ecological 
pest control approach aiming at best mix of all known pest control measures to 
keep the pest population below economic threshold level (ETL). It is an 
economically justified and sustainable system of crop protection that leads to 
maximum productivity with the least possible adverse impact on the total 
environment. 
In crop production technology IPM is a schedule of practices which starts 
from field selection till harvest of a crop. The major components in this approach 
are cultural, mechanical, biological and chemical methods of insect pests, 
diseases, weeds and rodent control in a compatible manner. Scheme is being 
implemented in 21 States and one Union Territory with 26 centres. Its salient 
features are: 
1. Popularising 1PM approach among fanning community; 
2. Organising regular pest surveillance and monitoring 	to assess 
pest/disease situation and study agro-eco-system to advise timely IPM 
control measures; 
3. Rearing biological control agents for their field use and conservation of 
naturally occurring biological control agents for control of crop pests; 
4. Promoting use of bio-pesticides neem based pesticides, bacillus based 
biopesticides, insect pathogen as alternative to chemical pesticides. 
5. To play a catalytic role in transfer of innovative IPM skills/methods/ 
techniques to extension workers and farmers in all states including the 
rich. 
6. To preserve eco-system and environment; 
7. Human Resource Development in IPM by imparting training to master 
trainers, extension workers and farmers by conduct of trainings and 
establishment of Farmers' Field Schools (FFSs). 
8. Field releases of laboratory reared bio-control agents for the control of 
pests; 
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9. Issuing insect-pest and disease situation bulletins for the benefit of State 
functionaries and farmers. 
5.7.10. National Watershed Development Project for Rainfed Areas 
(NWDPRA). 
Rainfed areas constitute about 57% of-the total 140.30 million hectares 
cultivated in the country. Rainfed agriculture is characterised by low levels of 
productivity and low input usage. Variability in rainfall results in wide variation 
and instability in yields. The bulk of the rural poor live in the rainfed regions. 
Therefore, Government of India accords highest priority to the holisitc and 
sustainable development of rainfed areas through watershed development 
approach. 
The scheme of National Watershed Development Project for Rainfed 
Areas (NWDPRA) was launched in 1990-91 in 25 States and 2 Union Territories 
based on twin concepts of integrated watershed management and sustainable 
farming systems. During IX Plan, the scheme was extended to 3 newly formed 
States of Uttaranchal, Jharkahand and Chhattisgarh. The scheme of NWDPRA 
has been subsumed under the Scheme for Macro Management of Agriculture 
(MMA) from 2000-2001. At present, this scheme is being implemented as a 
programme of Centrally Sponsored Scheme of Macro Management of 
Agriculture in 28 States and 2 UTs. Funds are released to the States based on 
Approved Annual Work Plan. The Scheme is presently being implemented on the 
basis of Common Guidelines for Watershed Development Projects issued by 
National Rainfed Area Authority (NRAA). The main objective of the scheme are 
as under: 
1. conservation, development and sustainable management of natural 
resources. 
2. enhancement of agricultural production and productivity in a sustainable 
manner. 
3. restoration of ecological balance in the degraded and fragile rainfed 
ecosystems by greening these areas through appropriate mix of trees, 
shrubs and grasses. 
4. reduction in regional disparity between irrigated and rainfed areas and; 
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5. creation of sustained employment opportunities for the rural community 
including the landless. 
5.7.11. The Macro Management of Agriculture (MMA) Scheme 
The Macro Management of Agriculture (MMA) Scheme was launched in 
2000-01 by integrating 27 centrally sponsored schemes moving away from a 
programmatic to a macro management mode of assistance to the States in the 
form of Work Plans prepared by the States and implemented in a spirit of 
partnership with the States. The scheme was conceived to be a step to provide 
sufficient autonomy and initiative to State Governments to develop programmes 
and activities as per their felt needs and priorities. The scheme replaced the 
schematic rigid approach by a Work Plan based approach in an interactive mode 
to supplement/complement States' efforts in the agriculture sector. 
The MMA scheme was a major-.step towards decentralization, allowing 
States the flexibility to choose suitable interventions from the various 
components in addition to their own efforts towards growth of the agriculture 
sector. Later, with the launch of the National Horticulture Mission in 2005-06, 
10 components relating to horticulture were excluded from the MMA scheme. 
Thus, the MMA scheme comprised the following 17 components, or sub-
schemes, focusing on rice, wheat, coarse cereals, sugarcane, soil health, nutrient 
and pest management, farm mechanization and watershed development: 
I. Integrated Cereal Development Programmes in Rice Based Cropping 
System Areas 
2. Integrated Cereal Development Programmes in Wheat Based Cropping 
System Areas 
3. Integrated Cereal Development Programmes in Coarse Cereals Based 
Cropping System Areas 
4. Special Jute Development Programme 
5. Sustainable Development of Sugarcane Based Cropping System 
6. Balanced and Integrated Use of Fertilizer 
7. Promotion of Agricultural Mechanization among Small Farmers 
8. National Watershed Development Project for Rainfed Areas 
9. Scheme for Foundation and Certified Seed Production of Vegetable Crops 
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10. Soil Conservation in Catchments of River Valley Projects and Flood 
Prone Rivers 
11. Reclamation and Development of Alkali Soils 
12. State Land Use Board 
13. Assistance to Cooperatives of Weaker Section 
14. Assistance to Women Cooperatives 
15. Non-overdue Cover Scheme 
16. Agriculture Credit Stabilization Fund 
17. Special Scheme for SC/ST 
In the backdrop of launching of new initiatives in 2007-08, namely, the 
National Food Security Mission (NFSM) and the Rashtriya Krishi Vikas Yojana 
(RKVY), it became imperative to revise the existing MMA scheme to improve its 
efficacy in supplementing and complementing the efforts of the States towards 
enhancement of agricultural production and productivity, in the larger context of 
broad based inclusive growth highlighted in the 11th Five Year Plan Document 
as well as the National Policy on Farmers, 2007. In the Revised Macro 
Management of Agriculture (MMA) Scheme, the role of the scheme has been 
redefined to avoid overlapping and duplication of efforts and to make it more 
relevant to the present agriculture scenario in the States to achieve the basic 
objective of food security and to improve the livelihood system for rural masses. 
5.8. Summary 
There are various institutional, infrastructural, technological and socio-
economic factors that have directly or indirectly affected the agricultural 
development in Uttar Pradesh. The size of land holdings and the institutional 
credit have been the main institutional factors whereas the net sown area, 
irrigation, transportation, electric power and storage capacity were the main 
infrastructural factors that influenced the pace of agricultural growth in the state. 
The important technological factors were the high quality seeds, fertilisers and 
pesticides which were instrumental in improving the status of agriculture sector 
in the state. The literacy rate, population growth and poverty ratio in the state 
were the main socio-economic factors which needs attention for the sake of fast 
growth rate in the agriculture sector. Moreover agriculture sector in Uttar Pradesh 
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got boosted from various centrally sponsored schemes, more important of them 
the Rashtriya Krishi Vikas Yojana. 
The improvement in different type of institutional, infrastruetural and 
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	 technological factors has helped the agricultural sector in Uttar Pradesh to 
develop more rapidly. The regression model was found to explain about 96 per 
cent variation in GSDP agriculture due to predictor variables but none of the 
included variables turned out to be statistically significant at 5 per cent Ievel of 
significance. However the overall regression was found to be statistically 
significant. It means that various factors have influenced the agricultural growth 
in Uttar Pradesh jointly and not individually. 
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CHAPTER VI 
Summary of Conclusion, Findings and 
Suggestions 
Agriculture is a critical sector of the Indian economy. It forms the 
backbone of development in the country. An average Indian still spends almost 
half of his/her total expenditure on food, while roughly half of India's work force 
is still engaged in agriculture for its livelihood. Agriculture is a source of 
livelihood and food security for a vast majority of low income, poor and 
vulnerable sections of society. Given that India is still home to the largest number 
of poor and malnourished people in the world, a higher priority to agriculture will 
achieve the goals of reducing poverty and malnutrition as well as of inclusive 
growth. Since agriculture forms there source base for a number of agro-based 
industries and agro-services, it would be more meaningful to view agriculture not 
as farming alone but as a holistic value chain, which includes fanning, 
wholesaling, warehousing (including logistics), processing, and retailing. Further, 
it may be noted that in the last two Five Year Plans, it is clearly mentioned that 
for the economy to grow at 9 per cent, it is important that agriculture should grow 
at least by 4 per cent per annum. 
Uttar Pradesh is the most important agricultural state of India, not only it 
has the highest cropped area of 25,785 thousand hectares, but it has the highest 
number of over 21 million farm holdings as well. Uttar Pradesh is the largest food 
grain producing state in the country. It produces more than 41.1 million tones of 
food grains which is about 20% of total food grains of the country. The state 
produces 38% of India's Wheat, 20% of Paddy, 21% of Sugarcane, 34% of 
Groundnut, 17.5% of Rape-seed, 8% of Fruits and 16% of Vegetables. Uttar 
Pradesh is the largest potato producer in the country, contributing 43 percent of 
the total production. U.P. is the largest milk producing state of the country with 
an annual milk production of 11.7 million tonnes i.e. accounting for around 16% 
of the milk production of the country. The total cultivated area of the state is 
166.83 lakh ha and the gross cropped area is 255.24 lakh ha. The cropping 
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intensity in the state is 153 percent. The area sown during rabi is more compared 
to that in kharif. The area under sugarcane which is an annual crop is 0.3 8 lakh 
ha. The state has a population of nearly 18.6 crore, of which nearly 70% is 
--` 
	
	 dependant on agriculture directly or indirectly. Therefore about 13 crore people 
are linked to farming activities, over 21 million land holdings and six to seven 
persons linked to each land holding. Agriculture is therefore the most crucial 
sector for socio economic development of state. It contributes the highest share of 
33% to the total income of the state. A higher growth in the State's total economy 
cannot be achieved or sustained on a long term basis, without good growth in 
Agriculture. 
In this backdrop, the study has been undertaken to make indepth analysis 
of growth performance of agriculture sector in India with special reference to 
Uttar Pradesh. The study has shown the importance of agriculture in India and 
its major states by taking various economic parameters Iike growth rate in NSDP 
of agriculture, share in NSDP, employment generation and export etc. The study 
has further explored the growth performance of agriculture sector especially in 
Uttar Pradesh with its regional perspectives. The study has also highlighted the 
various factors which affect the agricultural growth directly or indirectly. The 
various statistical tools have been applied to evaluate the growth performance and 
inter-regional differences with respect to agriculture sector in India as well as 
Uttar Pradesh in particular. The conclusion of the study is summarized as under: 
1. Growth and share of agricultural domestic product in total 
domestic product. 
The growth performance of the agriculture sector has been fluctuating 
across the plan periods (Fig 1.3). It witnessed a growth rate of 4.8 per cent during 
the Eighth plan period (1992-97). However, the agrarian situation saw a 
downturn towards the beginning of the Ninth plan period (1997-2002) and the 
Tenth plan period (2002-07), when the agricultural growth rate came down to 2.5 
percent and 2.4 percent respectively. This crippling growth rate of 2.4 percent in 
agriculture as against a robust annual average overall growth rate of 7.6 per cent 
for the economy during the tenth plan period was clearly a cause for concern. The 
trend rate of growth during the period 1992-93 to 2010- 11 is 2.8 percent while 
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the average annual rate of growth in agriculture & allied sectors- GDP during the 
same period is 3.2 percent. 
The Eleventh Plan had sought to reverse the deceleration of agricultural 
growth which occurred in the Ninth Plan and continued into the Tenth Plan. It has 
had some success in that foodgrain production touched a new peak of 241.57 
million tonnes in 2010-11. The Approach Paper to Twelfth Plan drafted by 
Planning Commission estimates that with a revision of the farm sector GDP 
growth rates for 2010-11 and the expected good harvest in 2011-12, the average 
growth in agriculture & allied sectors in the Eleventh Plan may be higher at 3.3-
3.5 percent per year against a target of 4 percent. 
It is also significant that unlike the overall economic growth pattern, 
agricultural performance in India has been quite volatile (the Coefficient of 
Variation (CV) during 2000-01 to 2009-10 was 1.9 compared to 1.1 during 1992-
93 to 1999-2000). This is almost six times more than the CV observed in the 
overall GDP growth of the country indicating that high and perhaps increasing 
volatility is a real challenge in agriculture, which is likely to increase in the years 
to come in the wake of climate change. 
The agriculture sector in India has undergone significant structural 
changes in the form of decrease in share of GDP from 30 percent in 1990-91 to 
14.5 percent in 2010-11, thus indicating a shift from the traditional agrarian 
economy towards a service dominated one. This decrease in agriculture's 
contribution to GDP has not been accompanied by a matching reduction in the 
share of agriculture in employment. About 52% of the total workforce is still 
employed by the farm sector which makes more than half of the Indian 
population dependant on agriculture for sustenance. However, within the rural 
economy, the share of income from non-farm activities has also increased. 
The Indian agriculture growth pattern has been highly varied at the state 
level. Since agriculture is a state subject, the overall performance of the 
agriculture sector in India largely depends on what occurs at the state level. There 
is a wide variation in the performance of different states. During 1991-92 to 
2009-10, the growth performance of agriculture in Andhra Pradesh (3.45%) and 
West Bengal (3.84%) was higher than that of others among the selected fifteen 
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states under the study. The growth rate of other states during the same period was 
found less than 3 per cent. 
The average growth rate for overall economy of Uttar Pradesh during the 
X th plan period remained 5 percent which was below the growth rate achieved 
by the country during this period. The primary, secondary and tertiary sector 
registered a growth of 2, 9.1 and 5.4 percent, respectively. Primary sector, in 
which agriculture is an important sub sector has been experiencing very low and 
fluctuating growth rate, running into negative growth also. Hence, this sector is 
responsible for low overall growth rate. The contribution of agriculture in the 
state economy is more than 30%. Keeping in view the potential of its growth and 
critical role of this sector in employment generation and alleviation of poverty in 
rural areas, the growth rate of this sector has been kept at 5.7 percent (primary 6.4 
percent) within eleventh plan. Agriculture and Animal Husbandry sector 
registered a growth of 1.4 percent during the tenth plan. The 11th PIan provides 
an opportunity to restructure the state policies and strategy to achieve faster, 
broad-based and inclusive growth and focus on bridging the various inequities 
that continue to fragment the society. 
The shares of agriculIture, secondary and tertiary sectors in Uttar Pradesh 
were 34.2, 20.4 and 42.8 percent respectively in 1993-94. In 2010-11, the tertiary 
sector surged ahead and reached 52.4 percent while the share of secondary sector 
remained same i.e. nearly 23.4 percent. The agriculture sector lagged behind 
during this period and its share declined to 20.8 percent in 2010-11. This shows 
the growth in primary sector, particularly in agriculture and animal husbandry 
system is much below par. If potential including pisciculture is exploited, it can 
give a considerable boost to the overall growth in the state. Moreover, the growth 
in this sector is more dependent upon small and marginal farmers as well as 
agricultural labour. 
Among the four ecohomic regions in Uttar Pradesh, Western region has 
the highest growth rate of 2.4 per cent in agriculture and allied sector followed by 
Bundelkhand, Central and Eastern region by 2.3 per cent, 1.8 per cent and 1.4 per 
cent per annum respectively during the period from 1999-2000 to 2009-10. In 
case of secondary sector, the Eastern region recorded highest and central region, 
the lowest growth rate of 8.3 percent and 7.8 percent per annum respectively 
during the same period. While in service sector, the Central region recorded the 
highest growth rate of 7.1 percent per annum during that period. 
The share of agriculture and allied sector in their respective total NDDP 
has declined almost in all regions between the two periods 1999-2000 and 2009-
10. Bundelkhand region has the highest percentage composition of agriculture 
and allied sector (34.5 percent) in its total NDDP in 2009-10 followed by 
Western (30.3 percent), Eastern (26.5 percent) and Central region (24.3 percent). 
Among the four economic regions of Uttar Pradesh, Western region has been the 
most prosperous region of the state in 2009-10, having the highest per capita 
income at Rs. 16487 followed by Bundelkhand, Central and Eastern regions. 
2. Growth of employment in agriculture sector 
The majority of workforce in India still depends on agricultural sector for 
employment. This dependency on agriculture sector is more profound in rural 
areas as nearly 64.3 percent of rural population is employed in agricultural sector. 
However, there is disguised employment in the sector due to limited 
opportunities for rural non-farm employment. During the longer period, (1993-94 
to 2009-10), however, rural employment growth rates accelerated in both the 
farm and the non-farm sectors. 
There were wide interstate differences in employment growth rate in both 
rural and urban areas in the period 1993-94 to 2009-10. This interstate variation 
in case of agriculture sector has been more pronounced which is evident from 
very high coefficient of variation in case of both rural (C.V.= 157.8) and urban 
agricultural employment (C.V.= 446.9). While the highest rural employment 
growth rate was found in Bihar equal to 2.4 percent and the lowest was in 1.08 
percent in Maharashtra. Several other states also reported negative rural farm 
employment growth. These include Andhra Pradesh, Kerala Orissa and Tamil 
Nadu. The urban agricultural employment growth rate was highest in Assam 
amounting to 8.2 percent while the lowest was estimated for again in 
Maharashtra. 
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3. Growth and share of agriculture in India's trade 
India's agricultural export has been constantly increasing and it reached to 
the value of Rs. 112521.8 crores in 2010-11, which is approximately eighteen 
times than that in the year 1991-92. The value of agri-exports to total exports of 
the country has been ranging between 10 to 20 per cent between the period 1991-
92 and 2010-11. The major agri-exports of India are cereals (mostly rice - 
Basmati and non-Basmati), spices, cashew, oilcakefineals, and tobacco, tea, 
coffee, fruits and vegetables, juice and marine products. Among agricultural 
products like rice, wheat, spices, fruits, vegetables, processed fruits and juices, 
the most exported item has been the rice. The large values of coefficient of 
variation show that there has been instability in the export of all major 
commodities during the period of 1991-92 to 2010-11. All items has shown 
positive annual compound growth rate in their export except the wheat which 
recorded a very high negative growth rate of 31.3 per cent per annum during that 
period. India's agri-exports face certain constraints that arise from conflicting 
domestic policies relating to production, storage, distribution, food security, 
pricing concerns etc. 
Agri-imports constitute only a small proportion of the country's total 
imports. During the period 1991-92 to 2009-10, agri-imports have been in the 
range of 2 to 4 per cent of the total imports of the country. In recent years, edible 
oil has become the single largest agri-import accounting for more than 50 per 
cent of the value of total agri-imports. In 2010-11, it accounted for as high as 
51.7 per cent of total agri-imports. Another item, which accounts significantly in 
total agri-imports are pulses (around 12 per cent). Each of the other agricultural 
and allied products imported into the country - cereals, spices, sugar, milk and 
milk products, chicken meat etc. - account for very small proportion of total agri-
import. 
4. Growth of Area, production and yield of foodgrains and non- 
foodgrains. 
The area under foodgrains at national level have remained almost stagnant 
at about 122 million hectares respectively but its share in total cropped area 
reduced from about 66.3 percent in TE 1993-94 to about 63.8 percent in TE 
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2009-10. At the same time, the area under wheat has increased by 3.8 million 
hectares, and rice by 1.5 million hectares. The biggest loser has been coarse 
cereals where the area under cultivation has declined from 33.6 million hectares 
in TE 1993-94 to 27.9 million hectares in TE 2009-10. The share of coarse 
cereals in total cropped area fell from 18.1 percent in TE 1993-94 to 14.8 percent 
in TE 2009-10. During 2009-10, foodgrains production in India was 218.19 
million tones. Of the total foodgrains production, production of cereals was 
203.45 million tonnes and pulses 14.77 million tonnes. The foodgrains 
production increased from 177.4 million tonnes in TE 1993-94 to 227.8 million 
tonnes in TE 2009-10, or by over 28 percent. However, the highest increment 
was observed in case of cotton followed by fruits and vegetables (97%), 
condiments and spices (66%) and wheat (39%). Pulses recorded the lowest 
increment in production, from 12.7 million tonnes in TB 1993-94 to 14.6 million 
tonnes in TE 2009-10. The largest variation in the area and production during the 
period of TE 1993-94 to TE 2009-10 was recorded in case of fruits and 
vegetables. The percentage change in their area was 63.86 per cent while 
production of fruits and vegetables has increased with the percentage growth rate 
of 97.38 per cent during that period. Therefore it is clear that the shares of fruits 
& vegetables have shown an increasing trend in last two decades implying that 
they have been growing at a much faster rate than the traditional crops sector. 
In Uttar Pradesh, wheat is the most widely cultivated cereal crop and its 
area is constantly increasing over the period and stood first in all the three 
comparative years at 8231 thousand hectares (Tha) in 1991-92, 9256 Tha and 
9670 Tha in 2001-02 and 2009-10 respectively. The area under rice grew up by 
5140 Tha to 6072 Tha and further to 5191 Tha during the same period. 
Alternatively, the area under the most coarse cereals, oilseeds and pulses 
demonstrate a declining trend in the year 2009-10 as compared to 1991-92 and 
2001-02. The area under vegetables increased drastically from 577 Tha in 1991-
92 to 778 Tha in 2001-02 and further to 1020 Tha in 2009-10. The area under 
fruits grew up only from 303 Tha to 357 Tha during the same period. Most of the 
crops witnessed negative growth in their gross cropped area during the period 
1991-2010. The compound annual growth rate of area under foodgrains has 
significantly decreased from 0.3 per cent per annum in 1991-2001 to 0.1 per cent 
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per annum in 2001-10. The area under non-foodgrains registered a mild growth; 
it increased from -2.3 per cent per annum in 1991-2001 to 0.8 per cent per annum 
in 2001-10. The area under foodgrains still occupies more than 80 per cent of 
total cropped area due to the traditional cropping pattern as well as traditional 
food habits. The area under non-foodgrains increased since 1991 and occupies 
18.7 per cent of the total area under crops in the state during 2009-10. By 
economic region wise, Area under the rice and wheat in Eastern region remained 
highest in the year 2001-02 and 2009-10, however Bundelkhand region has 
recorded the lowest area under the same crop in those years. In case of Barley the 
cultivable area decreased to 20.7 Tha and 10.7 Tha in 2001-02 and 2009-10 
respectively in Eastern region. In case of maize, the highest area has been 
recorded in Eastern region in each comparative year as 1710.4 Tha, 1581.6 Tha, 
and 1383.8 Tha in 1991-92, 2001-02 and 2009-10 respectively, During 1991-92, 
the percentage share of area under rice and wheat in Eastern region has been 
equal to 78.2 per cent and 56.8 respectively. The percentage area of barley and 
jowar was highest in Western and Bundelkhand regions in 2009-10 respectively. 
The Western and Eastern region had the highest percentage share of area in case 
of Bajra and maizer respectively in 2009-10. In case of total cereals the Eastern 
region had the highest percentage share of area in the same year. 
The highest annual growth rate of area of the rice is 16.3 per cent in 
Western region during the period 1991-2001, which has decreased to 5.7 per cent 
during the period 2001-2010. In case of wheat and barley, the highest compound 
annual growth rate of 2.6 and 0.6 per cent has been estimated in Western and 
Bundelkhand region respectively in the period 1991-2010. In case of bajra and 
maize, except Bundelkhand, all regions have shown negative growth rate in the 
same period. Overall, the Eastern region has been reported to have the highest 
area under total pulses amounting to 1132.1 thousand hectares in 2009-10. 
Among pulses, the area under urad cultivation has been highest in Central region, 
followed by Bundelkhand, Eastern and Western regions respectively, in 2009-10. 
In percentage term, the Eastern region had the highest percentage share of area 
under total pulses equal to 52.5 per cent and the least percentage was found in the 
Central region equal to 8.5 per cent in 2009-10. The Eastern region had also the 
highest percentage share of area under masur, matar and arhar measuring about 
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83.4, 48.2 and 42.1 respectively in the same year. In the case of urad cultivation, 
least percentage of area has been recorded in Western and Buldelkhand region in 
different comparative years. As far as the growth pattern of pulses in various 
regions is concerned, Bundelkhand region has recorded highest growth rate of 3.7 
percent in the period 1991-2010. Among the pulses, the highest compound annual 
growth rate of 12.3 per cent per annum in area under urad has been registered in 
Bundelkhand region in the same period. In case of total oilseeds, the Eastern 
region has the highest area under its cultivation which was 290.9 thousand 
hectares in 2009-10. The Eastern region has also recorded highest area under 
rapeseed and mustard cultivation and the lowest area has been recorded in 
Bundelkhand region in 2009-10. The percentage share of area under total 
oilseeds of Eastern region was 42.7 percent in 2009-10. The highest compound 
annual growth rate of 5.2 percent has been estimated for the area of groundnut in 
Bundelkhand region in the period 1991-2010. All the regions have experienced 
the negative growth rate in the area of one or other type of oilseeds in the same 
period. 
The production of foodgrain has increased over the comparative years in 
Uttar Pradesh from 35521.7 thousand metric tones (TMT) in 1991-92 to 44137 
TMT in 2001-02 while it has slightly declined by 44023.5 TMT in 2009-10. The 
production of non-foodgrains has also increased from 124575 TMT in 1991-92 to 
136352 TMT in 2001-02 and 137616 TMT in 2009-10. The compound annual 
growth rate in production of foodgrains showed sharp decline from 2.4 per cent 
per annum in 1991-2001 to 1.0 per cent per annum in 2001-10. However the 
production of foodgrains increased with a rate of 0.9 per cent per annum in the 
period 1991-2010. The growth in the production of non-foodgrains decelerated 
between the two periods with a growth of 0.4 per cent in 2001-10 as compared to 
1.1 per cent per annum in 1991-2001. Among the crops, production volume of 
sugarcane is the highest in the state. The production of wheat has the second 
place in the state after the sugarcane. Analyzing the compound annual growth 
rate, during the period 2001-2010, cotton, sugarcane and pulses showed 
deceleration in their growth over the period 1991-2001. Alternatively, the growth 
rate of non-foodgrain crops namely; vegetables, fruits and oilseeds esp. sunflower 
seeds have shown acceleration in their growth in 2001-10 over the period 1991- 
202 
2001 in Uttar Pradesh. By economic region wise, production of rice has been 
recorded highest and lowest in Eastern and Central region respectively in 2009-
10. The highest production of wheat has been recorded in Western region in 
2001-02 and 2009-10. Western region has also recorded the highest production of 
barley in 2001-02 and 2009-10. It is observed that Bundelkhand region has 
recorded highest production of jowar in each comparative year. The highest 
production of 143.9 and 1006.7 thousand metric tones (TMT) of bajra and maize 
has been recorded in Western and Eastern regions respectively during 2009-10. 
The highest percentage share (37.5 percent) of total cereal production has been 
estimated in Eastern region. The highest compound annual growth rate of 5.2 
percent in case of total cereal production has been estimated for Eastern region in 
the period 1991-2010. Among the cereals, the maize production has accounted 
the highest growth rate of 14 percent in Bundelkhand region in the same period. 
In case of production of total pulses, the Eastern region has been the highest 
producing region of the state, production of which has been estimated to be 967.4 
TMT in 2009-10. Among pulses, the highest proportion was of masur amounting 
to 769 TMT in the same year. The percentage share of production of total pulses 
and particularly masur in Eastern region has been estimated to be 64 per cent and 
83.4 percent respectively. The highest growth rate in case of total pulses has been 
estimated to be 2.2 percent for Eastern region. Among different pulses, the 
highest growth rate of 10 percent in case of urad production has been experienced 
in Bundelkhand region in the period 1991-2010. . 
In case of total Oilseeds, the highest production was reported by the 
Eastern region estimating about 201.1 TMT in 2010 in which the major chunk 
was shared by rapeseed and mustard which amounted to 190.7 TMT. The 
percentage share of eastern region in total oilseeds was 32 percent in the same 
year. The compound annual growth rate of production of total oilseeds has been 
estimated to be positive only for eastern region equal to 2.6 per cent in the period 
1991-2010. In case of rapeseed and mustard production only the Eastern region 
has shown positive growth rate in each period and Bundelkhand has shown 
negative growth rate in all periods. The yield of foodgrains has decreased with 
the rate of 3.22 per cent per annum during the period 2001-2010, as compared to 
(-)1.02 per cent per annum in 1991-2001 in Uttar Pradesh. The growth rate of 
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yield of non-foodgrains has improved in 2001-10 (1.9 per cent per annum) over 
the period 1991-2001 (-0.2 per cent per annum). Among the various crops 
sugarcane registered first position followed by vegetables, fruits, wheat, rice and 
total pulses during all the three comparative years, i.e. 1991-92, 2001-02 and 
2009-10. During the period from 1991-92 to 2009-10 that yield growth rate of 
rice, wheat, maize, barley, jowar, bajra, rapeseed and mustard, sunflower seeds, 
cotton, fruits and vegetables in Uttar Pradesh had been positive. The growth in 
productivity of sunflower was maximum in this period followed by cotton, bajra, 
fruits, rapeseed and mustard, vegetables, wheat, maize, jowar, rice and barley. By 
economic region wise, the yield of rice, wheat and barley has recorded highest in 
Western region in each comparative years. The yield of jowar has been recorded 
highest in Eastern region in 2001-02 and 2009-10. In case of bajra and maize the 
highest yield of 17.8 quin/hac and 22.3 quinlhac respectively was recorded in 
Western regions in 2009-10. 
In the period 1991-92 to 2009-10, all the regions of Uttar Pradesh has 
recorded negative growth rate of yield of rice except Eastern region. In case of 
yield of Pulses, the Eastern region ranks first among the four regions of the state, 
which reported the yield of 19.9 quintal per hectare in 2009-10. Among the 
pulses, the highest yield has been estimated to be 11.9 quintal/Ha for arhar in the 
Central region. The compound annual growth rate of yield of total pulses has 
been estimated to be negative in all regions in the period 1991-2010. The highest 
yield growth rate 'among different pulses has been recorded for arhar in Central 
region of the state. The growth of yield of urad has decreased by -0.9 per cent in 
1991-2001, but increased by 5.8 per cent in 2001-10 and by 0.4 per cent in 
overall period of study. In case of yield of Oilseeds also, the Eastern region has 
shown the highest value of about 10.5 quintal/Ha and the lowest yield of 4 
quintallHa was reported in Bundelkhand region in 2010. Among oilseeds, the 
maximum yield of 16.6 quintal/Ha was recorded in case of sunflower in Central 
region in the same year. The compound annual growth rate of yield of total 
oilseeds has been turned out to be negative in all regions of the state in the period 
1991-2010. The maximum yield growth rate among the various oilseeds has been 
estimated to be 5.2 per cent for sunflower in the Central region. 
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5. Regional disparity and agricultural growth in Uttar Pradesh 
Due to different endowment of natural resources like soil fertility and 
water resources, Uttar Pradesh has been divided economically into four regions 
namely, western, central, eastern and Bundelkhand region. There are sharp 
variations in the levels of economic and social development across the four 
regions of the state. This inter-regional variation also exists in case of agricultural 
development. The agricultural disparity between four economic regions of Uttar 
Pradesh has been assessed by comparing their Index for Agricultural efficiency 
(IAE). A one-way ANOVA was applied on a time-series data to compare the 
mean level of IAE of four regions of the state. The assumption of homogeneity of 
variance across groups has also been tested through the Levene test for 
homogeneity of variance. The SPSS results showed that there was no significant 
violation of this assumption: F (3, 72) = .176, p = .912. Apart from this, the 
overall F for the one-way ANOVA has been found statistically significant: F (3, 
72) = 404.3 80, p < .05. This means that there was at least one inequality between 
any two regions of the state. The Tukey HSD test (using a = .05) showed that all 
the regions differ significantly from each other in their agricultural efficiency. It 
has been found that the Bundelkhand region (M = 0.48) scored significantly 
lower on IAE than all three region. "The Eastern region" (M = 0.84) was 
significantly less agriculturally efficient than the "Central region" (M = 1.0). 
"The Western region" showed a mean level of IAE (M = 1.4) which was 
significantly highest among four regions of Uttar Pradesh. 
6. Factors of agricultural growth in Uttar Pradesh 
The average size of land holdings in Uttar Pradesh has been reduced by 
6.3 per cent between two census period (from 2005-06 to 2010-11) and reached 
at very small size i.e. 0.75 hectares in 2010-11 (GOI, 2011). Uttar Pradesh 
witnessed fast increase in the number of small and marginal operational land 
holdings from 179.5 lakh in 1991 to 211.8 lakh in 2010-11, thereby making their 
land operationally non-viable. In the state more than 92 per cent of the land 
holdings consist of small and marginal farmers. The percentage of number of 
marginal land holdings increased from 73.9 per cent in 1991 to 79.2 per cent in 
2010-11. As a result, this led to rise in the percentage of total area of operational 
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holdings of marginal class from 31.4 per cent in 1991 to 39.3 per cent in 2010-11. 
According to input survey of 2006-07, the percentage of credit from Primary 
Agricultural Credit Societies (PACS) and Primary Land Development Bank 
(PLDB)) to the total institutional credit for agricultural purposes has decreased 
from 47.9 per cent and 23.2 per cent in 1991-92 to 14.8 per cent and 10.4 per cent 
respectively in 2006-07. On the other hand the percentage share of Commercial 
Bank branches (CBB) and Regional Rural Bank branches (RRBB) have increased 
from 12.3 percent to 24.6 per cent and 17.8 per cent to 50.2 per cent respectively 
during the same period. The percentage change of no. of operational holdings 
taking financial credit from commercial banks for agricultural purpose was 195 
per cent during the period 1991-92 to 2006-07 and in case of RRBs, this was a 
remarkable 408 per cent. The percentage decline in the no. of operational 
holdings that took credit from PACs during the period 1991-92 to 2006-07 was 
23.3 per cent and that in case of LDBs was 55.1 per cent. 
The net sown area (NSA) and gross cropped area (GCA) in the state have 
witnessed the negative compound annual growth rate of 0.3 per cent and 0.1 per 
cent per annum respectively during the period 1991-2010. The cropping intensity 
(CI) in the state has increased from 146.2 per cent to 153.4 per cent during 1991-
92 to 2009-10 with the compound annual growth rate of only 0.3 per cent. The 
Net irrigated area (NIA) in Uttar Pradesh has increased from 10661 thousand 
hectares (Tha) in 1990-91 to 13457 Tha in 2009-10. The compound annual 
growth rate of NIA was 1.13 per cent per annum during the same period. The 
mechanization of agriculture in the state has also taken place at a greater scale 
such as the no. of tractors has increased from 0.34 million in 1993 to 0.73 million 
in 2007. The number of tractors per 1000 hectare gross sown area has also 
increased from 20 in 1993 to 29 in 2007. In a total of 22.4 million operational 
holdings estimated in the state, 63.9 percent holdings were using ploughs 
(wooden/steel), 31.1 percent, the pumpsets (diesel/electric) and 69.1 percent, the 
power tractor during the period of input survey, 2007. The proportion of holdings 
using tractor was the highest (97 percent) in large holdings followed by medium 
(96.3 percent), semi-medium (95.2 percent), small (80.8 percent) and Marginal 
(64.2 percent). The electricity consumption for agricultural purposes in Uttar 
Pradesh decreased (in terms of CAGR) with the rate of 15.8 per cent per annum 
during 1990-91 to 2009-10 while the total electricity consumption has increased 
with a rate of 1.8 per cent per annum during the same period. According to input 
survey of 2006-07, only 3.7 per cent of the farmer's households are irrigating 
land by using electric pump sets in Uttar Pradesh. The total number of storage 
units of all agencies combined in the state has increased from 261 in 1991-92 to 
348 in 2010-11 and that storage capacity has increased from 4144 TMT to 7834.3 
TMT in the same period. The total road length in the state has increased from 
71773 kilometer in 1990-91 to 170951 kilometer in 2009-10. The estimated 
compound annual growth rate of road length stands at 4.2 per cent per annum 
during that period. The demand for quality/certified seeds in the state was 55.25 
lakh quintals with supply of only 46.63 lakh quintals during 2010-11, leading to 
deficiency of 8.62 lakh quintals. Among the type of fertilisers, nitrogenous 
fertiliser is the most widely used in the state followed by phosphatic and potasic 
one. The use of potasic fertilisers has increased with maximum compound annual 
growth rate of 10.4 per cent in the period 1990-91 to 2009-10. The growth rate of 
nitrogenous and phosphatic fertilisers has been 2.8 and 5.9 per cent respectively 
during the same period. 
The pesticides consumption in the state stands at 8839 metric tonnes (MT) 
in 2011-12 in which 3380 M.T. was utilized in kharif season and 5459 M.T. in 
rabi season respectively. The decadal fall in the growth rate of agriculture is more 
severe than that of population. The growth rate of agriculture declined from 37.5 
per cent in the period 1981-1991 to 22.3 per cent in 2001-2011 whereas in case of 
population, it has declined from 25.6 per cent to 20.1 per cent between the same 
periods. The literacy rate has increased from 41.6 per cent in 1991 to 69.72 per 
cent in 2011. Improvement is noticed both in male and female literacy rates. The 
poverty ratio in the state declined in rural areas from 42.28 per cent in 1993-94 to 
39.4 per cent in 2009-10, while in urban areas, it has declined from 35.39 per cent 
to 31.7 per cent during the same period. And the total poverty ratio in the state 
declined from 40.8 per cent in 1993-94 to 37.7 per cent in 2009-10. 
The improvement in all these institutional, infrastructural, technological 
and socio-economic factors has helped the agricultural sector in Uttar Pradesh to 
develop more rapidly. The simultaneous multiple regression method has been 
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used in the present study to find the effect of some input variables on the 
agricultural growth in the form of increment in GSDP agriculture. The estimates 
of regression parameters reveal the impact of predictor variables on the growth of 
GSDP agriculture. The overall regression, including all nine predictors taken in 
the present study, has been statistically significant, F (9, 5) = 13.84, p < 0.005. 
Further the model explains about 96 per cent variation in GSDP agriculture (R2  
0.961, adjusted R2 = 0.892) but none of the included variables turned out 
significant statistically at 5 per cent level of significance. It means that various 
factors have influenced the agricultural growth in Uttar Pradesh collectively and 
not individually. 
7. Major findings of the study 
Major findings of the study may be summarized as follows: 
1. The interstate variation in India is more pronounced in case of growth of 
agriculture sector in comparison to other sectors of the economy which is 
evident from higher coefficient of variation in CAGR of NSDP-
agriculture than that of secondary and tertiary sectors (C.V.AI = 51.5; 
C•V.S.,,dzy= 29.4 and C.V.T ay,= 20.3). 
2. There is also wide variation among the states of India in CAGR of value 
of crop output (C.V. =114.3) and value of yield (C.V. = 77). 
3. The share of foodgrain in total cropped area in the country reduced from 
about 66.3 percent in TE 1993-94 to about 63.8 percent in TE 2009-10. 
On the other hand, share of non-foodgrain in total cropped area increased 
from 25.8 percent to 29.5 percent between the same periods. 
4. The value of agri-exports to total exports of the country has been ranging 
between 10 to 20 per cent between the period 1991-92 and 2010-11. The 
share of agriculture in total export of India was about 9.7 percent in 2010-
11. 
5. The compound annual growth rate of area under foodgrains in Uttar 
Pradesh has decreased from 0.3 per cent per annum in the period 1991-
2001 to 0.1 per cent per annum in the period 2001-2010. The growth rate 
of area under non-foodgrains increased from -2.3 per cent per annum to 
0.8 per cent per annum between the same period. 
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6. The compound annual growth rate of production of foodgrains in Uttar 
Pradesh has declined from 2.4 per cent per annum in the period 1991-
2001 to 1.0 per cent per annum in the period 2001-2010. However the 
production of foodgrains increased with a rate of 0.9 per cent per annum 
in the whole period 1991-2010. The growth in the production of non-
foodgrains decelerated between the two periods with a growth of 0.4 per 
cent in the period 2001-2010 as compared to 1.1 per cent per annum in the 
period 1991-2001. 
7. The yield of foodgrains in Uttar Pradesh has decreased with the rate of 
3.22 per cent per annum during the period 2001-2010, as compared to (-
)1.02 per cent per annum in the period 1991-2001. The growth of yield of 
non-foodgrains has improved in the period 2001-2010 (1.9 per cent per 
annum) over the period 1991-2001 (-0.2 per cent per annum). 
8. There has been found significant regional disparity in Uttar Pradesh. It 
has been established statistically that the four economic regions of the 
state differ significantly from each other in their level of agricultural 
performance, measured by Index for Agricultural efficiency (IAE). 
9. Various factors of production have played significant role in the 
agricultural development of Uttar Pradesh. The importance of input 
factors has been evaluated by running a simultaneous log linear regression 
model on GSDP agriculture. The overall regression, including all nine 
predictors taken in the present study, has been statistically significant. 
Further the model explains about 96 per cent variation in GSDP 
agriculture but none of the included variables turned out significant 
statistically at 5 per cent level of significance. It means that various 
factors have influenced the agricultural growth in Uttar Pradesh 
collectively and not individually. 
8. Suggestions 
(1) There is an urgent need to develop agricultural infrastructure to meet 
the rising demand in India for food grains and other Agri-products. Setting up 
storage and processing facilities for our farm products is one big issue that needs 
to be tackled by the policy makers in the country. Building of rural roads, rural 
"I  •
telecom and rural electrification need to be accelerated and coordinated. Farm 
subsidy amounts to about Rs. 1 lac crore. The sector can be better off if this were 
to be spent as investment towards the development of infrastructure towards 
agricultural sector. 
(2) It is also necessary for strengthening of agricultural research and 
technology development and institutional support system. There is an urgent need 
for augmenting the physical and economic connectivity of farm to market, post 
harvest operations including the role of food processing industries and ultimately 
enhancing farmers income, rural employment security and inclusiveness. Reform 
should be taken up to encourage private sector investment in agriculture. 
(3) There is an urgent need to establish a trained and dedicated cadre of 
agricultural extension workers. The State governments should fill up vacancies of 
extension personnel in agriculture, horticulture and allied departments within a 
reasonable time frame to tackle the problem of manpower shortage. 
(4) A national network of advanced soil testing laboratories should be 
established to promote balanced nutrient application and advise the micro 
nutrient deficiencies to the farmers. 
(5) The flow of credit, particularly to small and marginal farmers should 
be made speedier and hassle free. Whether based insurance products should be 
promoted to increase the coverage which is now at a nascent stage. It is also 
necessary to ensure timely availability of quality seeds and agro chemicals to the 
farmers at the time of their need. 
(6) An aggressive strategy for a paradigm shift in fertilizer policy is 
required. The state governments should consciously promote and facilitate the 
production and usage of bio fertilizers, vermin composting, green manuring and 
other eco friendly fertility enhancing activities 
(7) Appropriate policy interventions are needed to transfer the benefits of 
the price rise to the farmers and at the same time to strengthen social safety 
programmes to assure access to food on part of the poor. The state government 
should abolish the Mandi tax and allow direct sourcing of farm produce by 
agribusinesses and organised retails and hence reduce several rounds of 
210 
transportation and loading and unloading costs etc. The MSP must be fixed for all 
major commodities and implemented judiciously throughout the country. 
(8) Linkages with agro-industries are also necessary to proper handling 
and consumption of the agricultural produce. The links to agro-industries such as 
biomass power plants, bio-fuels and edible oils can provide an assured market to 
farmers at remunerative prices and generate significant non-farm employment 
opportunities. 
(9) Crop yields can be increased through the introduction of technologies 
such as drip irrigation or through education and training of farmers. Further 
innovations like bio-fuels and drought tolerant crops will further contribute to 
sustainable production efficiencies. 
(10) Immediate attention and action is needed in relation to improving the 
productivity of wheat, rice, pulses and oilseeds in the Indo-Gangetic plains and 
eastern India, including eastern Uttar Pradesh. In most of these areas, water 
management and not water availability is the major constraint in productivity 
improvement. 
(11) Low yield areas such as in Eastern and Bundelkhand region are to be 
demarcated and an analytical measurement should be taken up to find out the 
reasons of yield gap and low factor productivity. Local farmers and private 
money lenders should come forward and extend their cooperation with the 
government officials in conducting various surveys relating to the growth of 
production in the agricultural sector 
(12) Advanced techniques for rain-water harvesting coupled with 
improved methods for water management can dramatically improve the 
productivity of both irrigated and rain-fed cultivation in the country. The next 
green revolution would emerge from improvement in rain-fed agriculture 
technology aimed at developing systems with low water requiring crops and 
breaking the crop-yield barriers. 
(13) Organic farming and use of bio-pesticides have to be encouraged as it 
will help recharge the soil that has been exhausted by excessive use of chemical 
fertilisers and this in turn may reduce the risks of crop failures. Organic farming 
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will reduce the cost of cultivation drastically and will also fetch the farmers a 
remunerative price for organically produced agricultural produce. 
(14) Diversification is a key issue to address the challenges of climate 
change and drought. Diversifying the existing cropping patterns from traditional 
wheat-rice to include more foodgrains, vegetable crops, horticultural crops, 
plantation crops and 
(15) There is need for accelerated emphasis for area expansion and 
productivity enhancement in horticulture. Horticulture is the key component to 
increase the agriculture growth to more than 4 per cent in coming Five-Year 
Plans. 
(16) The establishment of a large number of village-based farm schools 
should be promoted throughout the country, mostly as private institutions 
supported and supervised by government. All agro-industries, KVKs, agricultural 
colleges and research institutes should set up village based farm schools on lands 
leased from farmers. Also the agri-preneurship development may be made part of 
agriculture curriculum in agriculture universities. 
(17) The Self-Help Groups should be promoted to adopt farming ventures 
such as dairy farming, mushroom production, fish production, beekeeping and 
food processing. These SHGs can also take the task of input delivery among the 
group members, contract farming and marketing of their produce. 
(18) Community Radio station for agriculture and rural development 
should be promoted in Public-Private Partnership model. Community radio, Call 
centres and Mass media need to be harnessed for wider dissemination of best 
practices. Village Knowledge Centres, and online databases in local languages 
should be established. 
(19) There should be increased practice of Crop rotation which allows 
varied nutrient demand and rooting depth thus reducing nutrient mining. This 
encourages the presence of a wider variety of organisms, improves nutrient 
cycling and improves natural processes of pest and disease control. 
(20) There should be a national level Task Force to draw guidelines for 
convergence in planning and implementation at district level of major flagship 
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programmes of the Central Government like Rashtriya Krishi Vikas Yojana, 
National Horticulture Mission, Food Security Mission with Mahatma Gandhi 
National Rural Employment Guarantee Scheme. The Task Force should ensure 
that dedicated officials with fixed term of not less than two years of tenure should 
be entrusted such responsibility with defined objectives. 
(21) Krishi Vighyan Kendras should work in a holistic approach with 
agriculture, horticulture and other sister departments in the district for effective 
delivery of the technology and inputs in an effective way. They should meet 
every quarter to discuss their input delivery and technology dissemination 
strategies in an effective manner. 
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GLOSSARY 
Local Words English Equivalent 
Doab The fertile land between two rivers 
Terai The low wetland near the river 
Tur/Arhar Pigeon pea/Red gram 
Bajra 	: Pear millet 
Jowar Green millet 
Masur Lentil 
Jau 	 : Barley 
Urad : Black gram 
Mung 	: Green gram 
Matar 	: Peas 
